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Glossary of Terms 
Digital Gambling 
The term is used to encompass both online gambling and the use of Electronic Gaming 
Machines. 
Electronic Gaming Machine (EGM) 
Electronic Gaming Machines (EGMs) is a collective term used to describe physical, digital 
betting machines (see below). Therefore EGMs can contain a variety of games in terms of 
style. It is important to note that many terms are used interchangeably (Turner & Horbey, 
2004). EGMs are used globally, and can be found in bars, betting shops, casinos, cruise 
liners, racecourses and other betting venues. The term EGM is predominantly used 
throughout the thesis to describe physical digital betting platforms. 
Fixed Odds Betting Terminal (FOBT) 
Fixed Odds Betting Terminals (FOBTs) is a term mainly used to describe machines found 
in the vast majority of betting shops and bookmakers in the UK. They are featured in all 
betting shops ran by major brands, such as Ladbrokes, BetFred, William Hill, and Coral. 
FOBTs (also referred to as EGMs) in the UK carry two main game components: Casino 
games (also referred to as B2 machines) and slots games (also referred to as B3 games). 
When the Gambling Act (2005) was passed, B2 machines enabled wagers of up £100 per 
spin, with spins possible every 20 seconds (Preez, Landon, Garrett, Bellringer, Page et al., 
2014; Webb, Zarb-Cousin, & Parkinson, 2015; Wardle, Ireland, Gonzalez-Ordonez, 
Sharman, & Excell, 2014). The majority of gambling wagers on B2 machines are placed on 
Roulette (Woodhouse, 2016). 
Gambling Operator/Provider 
This term encapsulates the collective term for providers of gambling services (e.g. Bet365, 
Ladbrokes, Paddy Power, Betway, BetFair). The term applies to both online and land-based 
providers. The term is often used interchangeably with ‘Gambling Provider’. 
Problem Gambler 
The term is not used interchangeably with gambling addiction; and while considered a 
‘weaker’ form of gambling addiction on continuum of gambling-related problems (Griffiths, 
2016c), the term and application is derived from the Problem Gambling Severity Index 
(PGSI) scale and used to distinguish problem gamblers from non-problem, low-risk and 
moderate-risk gamblers.  
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Gambling Organisation 
This term is used to broadly describe organisations that provide help and support in the 
gambling industry, such as The Responsible Gambling Trust, GamCare and GambleAware. 
Such work may include funded research projects, problem gambling programmes and 
advice, and access to support networks. Gambling organisations often work closely with 
both the industry and academic researchers with a view to developing more robust gambling 
policies and improved protection for gambling consumers. 
Responsible Gambling 
Responsible Gambling (RG) is a collective term that encompasses collective efforts by 
gambling operators, organisations, industry and health professionals, and academics to 
describe efforts or steps taken to reduce the level of harm or risk to all gamblers. RG also 
encompasses descriptions of any technology or technological tools, devices or programs 
(e.g. pop-up warnings, data-tracking, and limit-setting devices) used to assist gamblers in 
making more informed choices when gambling. 
Regular Gambler/Casual Gambler/Non-Problem Gambler 
The above terms are used interchangeably in the gambling literature to describe low-risk 
and non-problem gamblers. Given recent acknowledgement by both industry professionals 
and academics to move towards protective informed systems for all gamblers, this project 
focuses on the largest proportion of the gambling demographic, which are low and non-
problem gamblers. 
Return-to-Player (RTP) and Payout Rates 
Terms used to describe average, percentage payout rates of EGMs and digital games. 
Roulette Terminology 
Inside Bet/Single Number/Straight up: High risk bet placing bets on various combinations of 
single numbers of the board (see below). The term is often used as a general term to 
describe these types of bet.  
Outside Bet: Low risk bet placed on Red, Black, Odd, Even, First 18, Second 18. Also 
includes First 12, Second 12, Third 12 and the 3 betting columns represented on the roulette 
table. 
Pair/Couple/Split: An inside bet whereby chips are placed across two numbers either 
horizontally (1 & 2) or vertically (1 &4). 
Street: A row of 3 numbers running horizontally across the board (e.g. 1, 2, 3) 
Corner: A group of 4 numbers on the board (e.g. 1, 2, 4, 5) 
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Six-Line/Basket: Similar to a street but covers 6 numbers (2 streets/rows) running 
horizontally across the board (e.g. 1, 2, 3, 4, 5, 6). 
Slot Machines 
Slot machines are games specifically focused on emulating traditional “fruit machines” or 
“bandits” as they are also referred to. Such machines feature three or more reels containing 
a variety of fruits or symbols, whereby wins are determined by matching sets of symbols 
across a “win-line” (matching symbols horizontally across the given number of reels. The 
majority of slot machines offer a large variety of possible winning combinations with broad 
payout ranges. 
Video Lottery Terminal (VLT) 
Video Lottery Terminals (VLTs) – like EGM and FOBT – is a term that may encompass a 
variety of game-types. Traditionally, VLTs are machines with payout systems that are 
determined via a central host (rather than being standalone devices). However, VLTs also 
encompass standalone terminals containing both casino games and slot machine style 
games (Turner & Horbey, 2004).  
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Abstract 
Digital gambling is the fastest growing form of gambling in the world (Reilly & Smith, 2013a). 
Technological advancements continually increase access to gambling, which has led to 
increased social acceptance and uptake (Dragicevic & Tsogas, 2014) with Roulette being 
among the most popular games played both online and on Electronic Gaming Machines. In 
response, gambling stakeholders have drawn on the structural characteristics of gambling 
platforms to develop and improve Responsible Gambling (RG) devices for casual gamblers. 
Many RG data-tracking systems employ intuitive ‘traffic-light’ metaphors that enable 
gamblers to monitor their gambling (e.g. Wood & Griffiths, 2008), though uptake of voluntary 
RG devices is low (Schellinck & Schrans, 2011), leading to calls for mandatory RG systems. 
Another area that has received considerable RG research focus involves the use of pop-up 
messages (Auer & Griffiths, 2014). Studies have examined various message content, such 
as correcting erroneous beliefs, encouraging self-appraisal, gambling cessation, and the 
provision of personalised feedback. To date, findings have been inconsistent but promising. 
A shift towards the use of personalised information has become the preferred RG strategy, 
though message content and timing/frequency requires improvement (Griffiths, 2014). 
Moreover, warning messages are unable to provide continuous feedback to gamblers. In 
response to this, and calls for a ‘risk meter’ to improve monitoring of gambling behaviours 
(Wiebe & Philander, 2013), this thesis tested the impact of a risk meter alongside improved 
pop-up warning messages as RG devices for within-session roulette gambling. The thesis 
aimed to establish the optimal application of these devices for facilitating safer gambling 
behaviours. In support of the aims of RG research to evaluate the impact of devices on 
gambling attitudes and behaviours, the Elaboration Likelihood Model was identified as a 
suitable framework to test the proposed RG devices (Petty & Cacioppo, 1986). Both the 
interactive risk meter and pop-up messages were developed based on existing methods 
and recommendations in the RG literature, and examined via a series of laboratory-based 
roulette simulation experiments. Overall, results found the risk meter to be most effective 
when used as an interactive probability meter. Self-appraisal/Informative pop-up warnings 
were examined alongside expenditure-specific and hyrbid warnings. Findings showed that 
hybrid messages containing both types of information to be most effective, with optimal 
display points at 75%, 50%, 25% and 10% of remaining gambling credit. The final study 
tested both optimised devices (probability meter and hybrid messages). Results showed 
that using both RG devices in combination was most effective in facilitating reduced 
gambling risk and early within-session gambling cessation. Findings support the use of 
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personalised, interactive RG devices using accurate context-specific information for the 
facilitation of safer gambling. The ELM was shown to be an effective model for testing RG 
devices, though findings suggested only temporary shifts in attitude change and a lack of 
impact on future gambling intentions. Overall, support for the implementation of RG devices 
that facilitate positive, temporary behaviour change that do not negatively impact on broader 
gambling attitudes or gambling enjoyment. Implications for theory, implementation, and RG 
frameworks are discussed, alongside recommendations for future research.   
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Research Aim 
 To test the impact of an original animated dynamic ‘Risk Meter’ as a potential 
Responsible Gambling (RG) decision-aid for use alongside optimised pop-up warning 
messages for within-session roulette gambling. 
Research Objectives  
 Develop an innovative risk meter as an RG decision-aid for within-session roulette 
gambling. 
 Develop a roulette simulation software tool for the testing of RG devices in laboratory-
based studies.  
 To test an innovative risk coefficient specific to roulette that controls for monetary 
fluctuations in, and probabilistic aspects of the game, thus making a significant 
methodological contribution to the measurement of risk in the field of gambling research. 
 To ascertain optimal personalised pop-up warning message timing/frequency and 
content for within-session gambling.  
 To use the Elaboration Likelihood Model of persuasion as a theoretical basis on which 
to examine the impact of RG devices on cognition, attitudes and behaviour, among the 
general gambling population.  
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Thesis Structure  
The following provides a brief overview of the structure of this thesis. The thesis consists of 
eight chapters and includes four experimental studies (Chapters 4, 5, 6, and 7) including an 
additional pilot study in Chapter five. Empirical studies were conducted to test the impact of 
an interactive risk meter (developed by the author) in conjunction with optimised pop-up 
warning messages as Responsible Gambling (RG) devices to facilitate safer roulette 
gambling among casual gamblers. All studies were laboratory-based. A simulated roulette 
game (developed by the author) was used to measure gambling behaviour and responses 
to RG devices. The risk meter was based on an intuitive ‘traffic-light’ (green, amber, red) 
system employed by many consumer and health-based industries and existing RG systems, 
to depict overall risk. The risk meter used a risk coefficient (developed by the author) as a 
metric to apply to the risk meter. The following provides a summary of each of the chapters 
in the thesis.  
 
Chapter 1: Current Industry Outlook on Responsible Gambling: Scope for 
Implementation of a Within-Session Gambling Risk Meter 
The opening chapter provides an overview of the current outlook of RG research. Key 
approaches to RG are discussed alongside the impact of increased advertising and 
gambling uptake among the general population. A review of the structural and situational 
characteristics of gambling games details how such factors impact on gambling cognitions 
and behaviour, and also how these perspectives can better inform the development of RG 
systems, and how behavioural data underpins future research in the field. The potential to 
use multiple RG devices in mandatory rather than voluntary conditions to facilitate safer 
gambling behaviour is highlighted. Application of RG devices in a manner proportional to 
overall within-session expenditure is emphasised as an approach to increasing the 
personalisation and relevance of RG warnings/devices. A review of existing RG data-
tracking devices is provided, highlighting the scope to introduce a within-session risk meter 
for roulette gamblers, which could be implemented into existing online and EGM platforms. 
Used in within-session gambling contexts a risk meter was highlighted as a potential solution 
to providing continuous personalised dynamic player feedback to gamblers regarding their 
roulette gambling selections in ways that are not achievable via popular modes of warning 
(e.g. pop-up messages) that have recently become a popular RG device. A risk meter was 
highlighted for further testing alongside optimised within-session warning messages to 
establish optimal application of both RG devices. 
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Chapter 2: Systematic Review of the Effectiveness of Pop-up Warnings in 
Gambling: Scope and Rationale for the Project 
This chapter comprises a systematic review of RG warning message research. The review 
identified the most appropriate style and content of within-session warning messages, which 
could then be further tested and optimised for later testing alongside an optimised risk meter. 
It was concluded that expenditure-specific and self-appraisal/informative pop-up warning 
messages represented optimal warning message content. The PGSI was highlighted as a 
sufficient gambling screen to ensure the sample did not contain problem gamblers. A 
laboratory-based approach using the Elaboration Likelihood Model (ELM) of persuasion was 
identified as a sufficient model to test both RG devices (Risk meter and Warning messages) 
proposed in this thesis. 
Chapter 3: Theoretical Framework and Methodology 
A rationale for an experimental approach is provided. Tenets of the ELM are evaluated to 
identify scale measures used across all four studies. A review of existing gambling 
measurement tools provides a rationale for the development of a simulated roulette software 
tool for testing the proposed RG devices. A review of existing risk coefficients used in the 
RG literature highlights potential for a new coefficient for use with the risk meter. A rationale 
for drawing on student gambler populations is provided. The chapter concludes with a review 
of the ethical considerations pertaining to the thesis.  
 
Chapter 4: Study 1 - Risk and Expenditure in Digital Roulette: The Impact of a 
Dynamic ‘Risk Meter’ on Persuasive Decision-Making 
Study one tested the risk meter using a simulated game of digital roulette against a control 
group (no risk meter). Results revealed no significant differences in gambling risk or 
expenditure between groups. It was concluded that this was due to the risk coefficient being 
an unsuitable metric for the risk meter. However, the risk meter was liked and deemed 
useful. Further analysis using the Issue-involvement and Need for Cognition scales showed 
that the general presence of the risk meter facilitated reductions in gambling risk in terms of 
overall probability, suggesting that the risk meter could be better used as a probability meter 
rather than providing measures of overall risk based on the risk coefficient.  
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Chapter 5: Study 2.1 and Study 2.2 - Examining the Impact of Accurate 
Probabilistic Information on Attitudes Towards Gambling, and Roulette 
Gambling Choices 
Study two comprised two studies. Study 2.1 was a pilot study which analysed data from 
gamblers playing a simulated roulette game with no RG devices. Gambler wager 
preferences were analysed to determine the most appropriate method of displaying 
probabilistic risk using the meter. Analysis suggested that a metric of overall probability of 
loss was the most appropriate metric for the meter. Study 2.2 examined the impact of a 
probability meter that displayed overall probability of loss using a series of binary gambling 
scenarios based on popular roulette wager-types, by comparison to a control group. Results 
showed that the presence of the probability meter facilitated safer gambling selections by 
comparison to participants gambling with no probability meter.  
 
Chapter 6: Study 3 - Determining the Optimal Frequency/Timing and Content of 
Pop-up Warning Message Display 
Study three determined optimal timing/frequency and content of pop-up warning messages 
to be later tested (in Study four) alongside the probability meter. Identified via the systematic 
review, expenditure-specific and self-appraisal/informative pop-up warning messages were 
tested alongside Hybrid pop-up messages (containing both message content) using a 
scenario-based game of roulette. Results showed no differences in gambling risk or 
expenditure between groups. However the display of four Hybrid pop-up messages 
displayed when 25%, 50%, 75%, and 90% of losses had been incurred led to marginally 
increased rates of early gambling cessation (at 90% losses) by comparison to other 
message types, which were also preferred by gamblers. Further analysis revealed that pop-
up messages displayed when 50% of losses had been incurred represented an opportunity 
for potential early gambling cessation, and was examined in Study four.   
 
Chapter 7: Determining Optimal Application of a Probability Meter and 
Personalised Warning Messages for Within-Session Roulette Gambling 
Given the findings from the preceding studies, Study four tested both the probability meter 
alongside hybrid pop-up warning messages using a two (Probability Meter, No Probability 
Meter) by two (Warning Messages, No Warning Messages) design to establish the most 
effective application of the RG devices. Participants receiving both RG devices in 
combination led to a safer gambling behaviours by comparison to other groups.   
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Chapter 8: General Discussion 
The practical and theoretical implications of the thesis findings are discussed. The role of 
the ELM as a model to test RG devices is evaluated and implications for testing RG devices 
in laboratory-based settings is discussed. Future directions, caveats, and limitations are also 
considered within the contexts of RG research and RG policy and practice.  
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Chapter 1: Current Industry Outlook on Responsible Gambling: Scope for 
Implementation of a Within-Session Gambling Risk Meter  
 
Current Outlook 
This chapter discusses current Responsible Gambling (RG) initiatives among the general 
gambling population. Two RG approaches - within-session warning devices and 
personalised data-tracking systems - are discussed, highlighting the potential to merge 
aspects from both concepts to form a roulette gambling risk meter, which this PhD research 
project tested alongside optimised pop-up warning messages.   
Digital gambling is far removed from original systems that were based in the Caribbean to 
overcome legislation (Gaming Commission, 2015) and is now the fastest growing form of 
gambling in the world (Reilly & Smith, 2013a). Technological advances, public demand and 
increasing internet accessibility have resulted in more countries forming gambling 
regulations (Dragicevic, Tsogas, & Kudic, 2011), resulting in more time and money being 
spent on gambling (Phillips & Blaszczynski, 2010). 
Popular reasons for gambling, such as accessibility, anonymity, and enjoyment/excitement 
(Griffiths, 2003), have remained consistent over the years (Dragicevic et al. 2011). EGMs 
are among the most popular forms of gambling (Ladouceur & Sévigny, 2009). They have 
been associated with causing the greatest level of harm (Dowling, Smith, & Thomas, 2005; 
Rickwood, Blaszczynski, Delfabbro, Dowling, & Heading, 2010a), with 64% of EGM games 
played in the UK being roulette/roulette-style games (Wardle et al., 2014). 
The UK is therefore part of this growing trend (Volberg, 2016) with younger generations 
becoming more ‘tech-savvy’ and digital gambling becoming a socially acceptable activity 
(McCormack et al., 2014). Increased advertising has also contributed to the de-
stigmatisation of gambling (Dragicevic & Tsogas, 2014), using strategic phrasing such as 
‘gaming’ rather than gambling to re-frame the outlook of the industry (Griffiths, 2007). Forty 
percent of UK gamblers cited advertising as the reason for gambling uptake (Griffiths & 
Barnes, 2008). Gambling advertisements often distort perceptions of probability (Parke, 
Harris, Parke, Rigbye, & Blaszczynski, 2015) and seldom reference accurate information 
(McMullan & Miller, 2009). While RG information is now included in advertisements 
(Falkous, 2014), doubt is cast surrounding their impact (Blaszczynski et al., 2014). The 
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importance of the source/provider of information is evident given that 90% of gamblers prefer 
familiar high-street brands (Griffiths, 2016a). Gambling providers are able to establish 
‘Trustmarks’ (e.g. recognisable branding within which RG initiatives are embedded to 
promote consumer trust) which become the foundation of customer loyalty (Griffiths, 2016a) 
thus locating them at the forefront of RG initiatives (Dragicevic & Tsogas, 2014).  
The rising casual gambler population has caused academics and RG organisations to 
question the potential impact of recreational gambling on health, wellbeing and 
social/societal implications (Franco, Maciejewski, & Potenza, 2011). Corporate Social 
Responsibility (CSR) initiatives encompass gambling stakeholders and involve educating 
gamblers, informing the industry of safer practice, and including academics in the 
development of RG devices (Griffiths, Wood, Parke, & Parke, 2007). A fundamental tenet of 
CSR and RG policies is the provision of informed-choice (Nower & Blaszczynski, 2014), as 
highlighted in the Reno Model (Blaszczynski, Ladouceur, & Shaffer, 2004). The model 
established five principles on which to develop RG initiatives highlighting the necessity for 
scientists and the industry to collaborate when developing RG systems. Developing systems 
that are protective of, and relevant to, the general gambling population represents the future 
RG policy and practice (e.g. Gainsbury, Aro, Ball, Tobar, & Russell, 2015a; Gainsbury, Aro, 
Ball, Tobar, & Russell, 2015b; Monaghan, 2009; Monaghan & Blaszczynski, 2010; Parke, 
Harris, Parke, et al., 2014; Walker, Litvin, Sobel, & St-Pierre, 2015; Wohl, Gainsbury, 
Stewart, & Sztainert, 2013a; Wood, 2016). 
Current UK legislation includes a commitment to educating gamblers about the risks 
involved (Gambling Commission, 2011), though a lack of empirical research has 
problematized implementation (Blaszczynski, Parke, Parke, & Rigbye, 2014). RG devices 
should assist gamblers in becoming “better informed risk-takers” (Dragicevic & Tsogas, 
2014 p.3), with technology being the main vehicle to achieve this (Blaszczynski et al., 2014). 
Crucially however, many RG approaches (e.g. pop-up warnings) lack empirically tested 
frameworks (Monaghan, 2009; Wardle et al., 2014). Systems are instead often based on 
conventional wisdom (Shaffer, Ladouceur, Blaszczynski, & Whyte, 2015a), anecdotal 
evidence (Collins et al., 2015) or assumptions that such systems are intuitive (Blaszczynski 
et al., 2011).  
The expansion rate of digital gambling far outpaces RG devices and policies (Gainsbury, 
2011; Moodie & Hastings, 2009). At the time of writing, EGMs in the UK have a maximum 
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stake of £100 per spin on B2 machines (see Glossary) (Harris & Parke, 2015). This, coupled 
with ease of access (Reed, 2013), means casual gamblers are at risk of incurring unplanned 
losses via loss-chasing behaviour (Harris & Parke, 2015). Category-B machines are a major 
focus of research with 1.9 million bets placed during a 9-month period in the UK. The majority 
of online gamblers (67%, N = 300) reported that RG devices required improvement (Haefeli, 
Lischer, & Schwarz, 2011), but how to do so remains an issue.  
Unlike alcohol or tobacco, gambling poses no inherent dangers. Harm is instead 
measured/derived by problems caused by unaffordable time/money spent gambling 
(Blaszczynski et al., 2005). However, affordable amounts are subjective, therefore taking 
proportional approaches to RG based on overall within-session gambling expenditure 
represents a viable framework to embed RG tools. For example, high expenditure is 
associated with pathological gambling (Webb, Zarb-Cousin, & Parkinson, 2015) though if 
someone has a large disposable income and high tolerance to gambling, defining it as a 
problem is debateable (Svetieva & Walker, 2008). Similarly, chasing losses is often 
associated with addiction. However, loss-chasing itself is not the issue, rather the notion that 
it may lead to violations of affordable losses (Svetieva & Walker, 2008). Experts recommend 
that harm-minimization strategies be based on the broader tenets of social and economic 
protection (Blaszczynski et al. 2001a). Essentially, RG systems are founded on the premise 
that gamblers ultimately decide their level of involvement but that government legislation is 
implemented to protect users (Monaghan & Blaszczynski, 2010). By definition, RG devices 
should acknowledge the relative nature of risk in terms of proportional affordable 
expenditure, and is therefore the strategy used in this thesis regarding the testing of the 
proposed RG devices. 
Gambling providers’ primary goal is to sustain gambling, which is largely driven by structural 
and situational characteristics. Situational characteristics are aspects such as, the location 
and number of gambling outlets, access, and advertising (Griffiths, 2003). Although 
situational characteristics impact on gambling uptake, RG developers have focused mainly 
on structural characteristics. Structural characteristics comprise factors including game-
pace, payout rates/Return-to-Player (RTP) frequencies, sensory effects (lights and sounds), 
and stake-sizes. (White et al. 2006). Additional factors include: event frequency; jackpot 
size; near-misses, and games that facilitate pseudo-skill (Griffiths, 2003; Dragicevic et al., 
2011). These features can contribute to dissociative states (losing track of time and space), 
and detrimental behaviour (McCormack & Griffiths, 2013). The use of electronic cash has 
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also been highlighted as a structural feature of digitized gambling that may impact on 
excessive expenditure triggered by a suspension of judgement, whereby dissociations from 
cash facilitate increased spending (Griffiths, 2003). Electronic cash can therefore further 
distance gamblers from their financial value system, which may lead to unplanned gambling 
(Griffiths & Parke, 2002). Structural characteristics have the greatest impact on gambling 
behaviour (McCormack & Griffiths, 2013) and can lead to problem gambling (Griffiths & 
Auer, 2013). It is for this reason they are being used proactively to promote RG in the form 
of warning message systems and provision of personalised feedback (Alasdair, 2016). 
Within-Session Warning Devices 
To date, RG devices have broadly adopted one of two methods: within-session 
information/warnings or utilisation of personalised data-tracking software (accessible either 
during or between sessions). The impact of within-session RG devices has been promising 
but varied. For example, clocks, alarms, money-counters, and helpline displays have shown 
little or no effect on gambling behaviour (Blaszczynski, Monaghan, & Karlov, 2013; 
Schellinck & Schrans, 2002; Wynne & Stinchfield, 2004). Despite varied and limited findings 
of features such as clock and cash displays, warning messages, and pre-commitment 
devices (Blaszczynski, Sharpe, & Walker, 2001; Ladoceur & Sevigny, 2003; Loba, Stewart, 
Klein, & Blackburn, 2001), RG policies have been implemented on an international scale. In 
Canada, permanent clock and cash displays are installed on EGMs with pre-commitment 
gambling options of 15, 30, 45 or 60 minutes (Ladouceur & Sévigny, 2009). In New Zealand, 
poker machines have automated breaks after 30 minutes and provide personalised 
gambling session data (New Zealand Department of Internal Affairs, 2005). In the UK, 
voluntary pre-commitment systems have been introduced to EGMs (Griffiths, 2014) though 
gamblers are not provided with information or advice.  
Pre-commitment has become a common RG strategy regarding the use of pop-ups. Wohl 
et al. (2010) showed that educational videos increased strategies to stay within 
predetermined limits. However, a follow-up study showed that pop-up reminders provided a 
less disruptive method of limit-adherence than an educational video (Wohl et al., 2013a). 
Pop-up messages can increase retention and recall by comparison to static messages 
(Monaghan & Blaszczynski, 2007). Pop-ups have shown increased effectiveness over 
enforced pauses (e.g. messages displayed for fixed seven-second periods) in reducing 
erroneous gambling beliefs (Cloutier, Ladouceur, & Sévigny, 2006) and significantly reduce 
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gambling spins/turns and expenditure by comparison to scrolling messages (Mizerski et al., 
2012).  
Such findings illustrate why pop-up messaging has become a key RG strategy, though 
uptake of currently implemented voluntary-based limit-setting systems is low in western 
cultures (Blaszczynski et al., 2014). Calls for mandatory RG systems (Blaszczynski et al., 
2014) are therefore warranted, particularly given than the majority of casual gamblers 
endorse RG devices yet report feeling that they are “not for me” (Hearne & Pellizzari, 2016, 
p1.). Furthermore, Auer and Griffiths (2015) found mandatory-based personalised pop-ups 
encouraged a small but significant number of gamblers to end gambling sessions after 1000 
consecutive spins. The preceding findings demonstrate the potential of pop-up messages 
as RG devices but also highlight their limitations and scope for alternative approaches, such 
as data-tracking systems (Griffiths, 2015b).    
Data-Tracking Devices 
Many gambling providers utilise personalised data-tracking software to monitor preferences 
and behaviours (Griffiths, 2015b). Data-tracking systems are designed to detect potentially 
risky gambling behaviours (Griffiths et al., 2009). Specific systems are: PlayScan (Svenska 
Spel, 2016), designed by Swedish gaming company Svenska Spel; BetBuddy, developed 
by the company itself (BetBuddy, 2016); iCare; PlaySmart; GamGard; FeatureSpace; 
GameSense; MyPlay; and Mentor developed by Neccton and used on the Win2Day website 
(see Appendix 1 for review). Data-tracking systems can be implemented into existing 
gambling platforms and used by gamblers to gain information/feedback on their gambling 
(e.g. time and expenditure), activate limit-setting features, and access educational tools and 
budgeting applications. Indeed Auer and Griffiths (2015b) demonstrated the effectiveness 
of the Mentor system using a matched-pairs study which showed significant reductions in 
gambling time and expenditure by those opting to use the facility by comparison to those 
who did not. 
Commonalities of PlayScan, Mentor, iCare, GamGard, and BetBuddy, like others detailed 
above, use intuitive traffic-light warning systems using ‘dashboard’ style interfaces that can 
be voluntarily activated. An issue with these systems is that they are not visible whilst 
gambling. Mentor’s warning message system is more personalised, though warnings are 
based on long-term expenditure rates and may therefore neglect to trace immediate risks. 
Messages on the Mentor system also reside within the ‘cockpit’ of the voluntary-used 
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system, meaning they may go unseen by many users given the documented low uptake of 
voluntary RG systems. 
Although the above systems produce accurate, individualised data, gamblers are often not 
provided with immediate warnings or monitoring systems while they gamble. Dickerson 
(1993) highlighted how the pace of game-play and increased involvement can narrow 
judgement and increase dissociative states, highlighting the need for responsive, 
immediate, dynamic information. Using data-tracking devices to provide information such as 
win probabilities has been identified as a potentially effective avenue of research (Dragicevic 
& Tsogas, 2014). However, in its current form, while useful, data-tracking systems may 
simply produce arbitrary statistics that have little impact on current gambling given that they 
report on money already spent. This is particularly pertinent given that short-term and long-
term risk-based decision-making processes are different (Li, 2003) and risks in the game of 
roulette can vary dramatically.  
Wood and Wohl (2015) showed that Playscan’s traffic-light system was effective in reducing 
expenditure among at-risk (Amber/Yellow) rated gamblers but not among ‘Green’/Casual 
gamblers. Such findings highlight how casual gamblers could benefit from traffic-light design 
principles used in a more specific within-session manner. Wood and Wohl's (2015) findings 
show how casual gamblers may ‘slip through the net’ given the broad principles on which 
data-tracking algorithms are based, thus being unable to detect risk fluctuations in within-
session roulette gambling. Harris and Parke (2015) evidence this, demonstrating how within-
session wins and losses can impact on subsequent gambling intensity among regular 
gamblers, therefore highlighting the potential of more immediate within-session monitoring 
systems.  
Push-buttons that link to RG gambling systems have been described as ineffective (White 
et al., 2006) which further explains low-uptake (Schellinck & Schrans, 2011). However, the 
principles monitoring and use of traffic-light metaphors have illustrated potential in within-
session gambling situations. For example, GamGard developed by Wood and Griffiths 
(2008) was designed to identify aspects of gambling games that pose notable risks. The tool 
provides a Gaming Assessment Measurement – Risk involving Structural Characteristics 
(GAM-RiSC) score ranging from 11-53 to quantify how risky a game may be. While 
contention remains regarding the gambling industry’s true desire to minimise risk (Reith, 
2008), devices such as GAM-RiSC enable developers to create safer games and avoid the 
Page | 7 
 
repercussions of producing games with excessive levels of risk (Griffiths, 2015a). The 
system also used a ‘traffic-light’ design using circular charts/dials to proportionate risk-level 
frequencies (Wood & Griffiths, 2008). Low scores (<20 – Green) denote low risks to 
vulnerable gamblers, Amber (20-30), and Red (30+) high-risk. The inventory allows for a 
quick assessment of any gambling game, which provides a visual representation of the 
risky/non-risky elements of a given game. The concepts underpinning GamGard highlight 
potential for the development of an interactive traffic-light monitoring system adapted for 
within-session gambling. Indeed calls for a ‘risk meter’ as a ‘light-touch’ decision-aid for 
monitoring gambling risk have been made by the gambling community (Wiebe & Philander, 
2013). The merging of both within-session and data-tracking RG principles have recently 
become more apparent. Wohl et al. (2014) showed that warning messages adopting a 
traffic-light metaphor were more effective in facilitating gambling cessation than regular 
messages, demonstrating the effectiveness of the traffic-light metaphor for within-session 
gambling. Wohl, Davis and Hollingshead (2017) also showed that the provision of accurate 
data from personalised data-tracking reduced gambling expenditure and losses. Together 
these findings emphasise the potential of an interactive risk meter for monitoring gambling 
risk interactively (as gambling selections are made), prior to money being gambled.  
Summary 
To summarise, this chapter has provided an account of the current RG landscape and the 
effectiveness of within-session and data-tracking approaches. Findings revealed pop-up 
warning messages to be the preferred RG strategy. While application requires optimisation, 
pop-ups, using accurate information have been shown to be effective in both within-session 
and data-tracking contexts. A review of data-tracking systems in conjunction with recent 
research identified the potential to adopt traffic-light metaphors to develop a dynamic risk 
meter as a within-session RG decision-aid. Such an RG device may be effective in 
facilitating reduced risk in the game of roulette, which was shown to be the most popular 
digital game played among UK casual gamblers (the target RG demographic in this PhD 
research).  
Pop-up warnings, while effective are not conducive to continuous player feedback, and 
scope to improve within-session usage has been highlighted (Wood et al., 2014). Indeed, 
Blaszczynski et al. (2008) state that due to the complexities of gambling, no single RG device 
is likely to sufficiently accommodate all gambling behaviours. Therefore, a risk meter tested 
alongside optimised within-session pop-up warning messages warranted examination. Such 
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devices may provide a useful framework for casual gamblers to monitor and manage their 
gambling behaviours, and therefore formed the basis of this thesis. A risk meter may also 
bridge the gap between existing RG methods using personalised, accurate, context-specific 
information in alignment with the Reno Model and the principles of informed-choice.    
The next chapter provides a systematic review of RG warning message research and a 
rationale for the current PhD studies. The review was conducted to identify the most 
appropriate message type and content, which could then be further tested in this thesis to 
establish optimised pop-up warning messages. Optimised warning messages regarding 
both content and application/timing could then be examined alongside a risk meter to 
determine the most effective application of both devices. 
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Chapter 2: Systematic Review of the Effectiveness of Pop-up Warnings in 
Gambling: Scope and Rationale for the Project 
 
Introduction 
Chapter one highlighted the potential of a risk meter as a decision-aid to facilitate safer 
roulette gambling, which could be used as an accompaniment to warning messages (the 
current preferred within-session RG approach) for casual roulette gamblers. This chapter 
provides a systematic review of RG warning message research to determine the most 
appropriate message types and content. Optimal message content identified herein was 
further tested in this PhD to establish a single warning message approach for testing 
alongside the optimised risk meter. The review provides an evaluation of both laboratory-
based and field-based RG research. Implications for theory and application are discussed 
and used to provide a rationale for the current PhD studies.   
To date, RG warning messages have been examined in multiple contexts such as, reducing 
erroneous cognitions (Floyd, Whelan, & Meyers, 2006), encouraging self-appraisal 
(Gainsbury et al., 2015b), promoting normative behaviour (Auer & Griffiths, 2015a), and 
facilitating gambling cessation (Stewart & Wohl, 2013). Although results have been 
inconsistent but promising, evolving RG policies have led to the implementation of voluntary 
pre-commitment/limit-setting systems to moderate gambling behaviour (Ladouceur & 
Sévigny, 2009). Limit-setting has become a popular RG strategy in the UK, though gamblers’ 
use of voluntary systems is low (Blaszczynski et al., 2014). Pre-commitment systems can 
also be easily ignored or bypassed (Ladouceur, Blaszczynski, & Lalande, 2012). Salis, 
Wardle, Morris and Excell (2015) showed that 0.5% of UK EGM gamblers used voluntary 
limit-setting features. People also set unrealistic limits and persistently gamble beyond them 
(Blaszczynski et al., 2015) due to the emotional impact of losing (Walker et al., 2015). Gou, 
Jiang, Rui, Miao and Peng (2013) demonstrated the fungibility of mental accounts, whereby 
money from ‘luxury’ accounts flowed into more immediate accounts such as ‘food’ but do 
not flow back. Such findings show how in the face of gambling losses, funds are easily re-
allocated to justify continued gambling, and highlight the need for improved within-session 
RG systems before such losses occur. 
On a positive note, RG devices generally have little effect on gambling enjoyment, 
particularly among the target demographic of casual gamblers (Blaszczynski, Monaghan, & 
Karlov, 2013). The use of warning messages in various forms, such as ‘pop-ups’ (Auer & 
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Griffiths, 2015a), static messages (Monaghan & Blaszczynski, 2007), scrolling messages, 
and the use of imagery (Muñoz, Chebat, & Suissa, 2010) comprise an area that has become 
prominent in RG research. However, optimising their application in terms of message 
content, personalisation, and timing requires improvement (Gainsbury et al., 2015b; 
Griffiths, 2014).  
Rationale & Objectives of the Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) Review 
This review provides a consolidated account of published psychological research into 
warning messages and RG devices in both laboratory-based and field-based settings (see 
Table 1.1), to provide an outlook of current RG research and a rationale for the current PhD 
studies. A systematic approach provides an impartial analysis of findings, thus highlighting 
appropriate methodologies, theoretical approaches, and areas for further research. The 
review evaluates how warnings have been tested with regards to method, message design, 
content, and format. Findings and limitations are discussed.  
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Table 1.1: Systematic Review Search Details 
Date  24th August 2015 
Databases 
Google Scholar, PsychInfo, PsychArticles, 
Independent Studies, Projects and Dissertations, 
Research Social Media Websites, 
www.ResearchGate.net; www.Academia.Edu; 
Electronic Journals (see below for detail), 
Responsible Gambling Trust, National Center for 
Responsible Gambling (NCRG), Grey Literature 
(Focal Research), Gambling Research Exchange 
Ontario, Gambling and Addictions Research Center, 
GamCare, Responsible Gambling Council. 
Search Terms 
(Gamble OR Gambling OR Gambler) AND (Warning 
OR Warning Message OR Warning Information OR 
reminder OR reminders OR pop-up OR pop up OR 
popup OR limit-setting OR limit setting OR message 
OR messages) 
Studies Retrieved 
PsychInfo & PsychArticles = 131 (2 = French, 1 = 
Dutch), Google Scholar (84,300) = 140 of relevance 
Inclusion Criteria 
Peer reviewing gambling studies that had been 
conducted either in laboratories or in real-world 
settings (also studies that had utilised real gambling 
devices such as EGMs in laboratory settings). 
Studies must have included a form of warning as part 
of the study/thesis. Projects that assessed only the 
effects of educational videos were omitted unless 
examined in conjunction with warning messages.  
Exclusion Criteria 
Opinion papers and articles focused solely on 
gambling policy. 
Final Number of Studies 
Included 
39 Articles 
 
Method 
Sources 
The search strategy sourced articles from electronic databases and an exhaustive search 
of journal citations in published articles (Table 1.1). It also included a search of gambling 
reports and academic communication websites (Appendix 2). All sources required an 
element of intervention or measurable change in gambling perspective, behaviour, or 
opinion following exposure to corrective or warning information. Papers were published in 
English using data relevant to RG. Keywords were derived from publications and included 
variations on those terms. Opinion articles were excluded unless containing exceptionally 
relevant expert opinion (one publication met this criterion). Only unpublished studies 
containing relevant research were included; one study (by the author) met this criterion.  
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Studies ranging from 2000–2015 were considered. It should be noted that two additional 
studies were identified after this review had took place and were later included in the review 
(Celio & Lisman, 2014; Harris and Parke, 2016).  
Procedure 
The PRISMA checklist (Appendix 3) was followed to improve accuracy and reliability (Moher, 
Liberati, Tetzlaff, & Altman, 2009), which comprises four stages: identification, screening, 
eligibility and inclusion (Figure 1.1). The identification stage involved conducting the search. 
The screening and eligibility phases identified papers for shortlisting. The final sample was 
then reviewed, which comprised six categories: Informative messages, Corrective 
information, Limit-setting, Message design, Self-appraisal messages, and Breaks/pauses. 
Many studies comprised multiple components, including the co-testing of message design 
and impact on gambling behaviours and perceptions. Where available, sample sizes, age, 
method, and design were reported (Moher et al., 2009). The studies included a range of 
Non-problem Gamblers (NPGs), at-risk gamblers and PGs. Key findings of each study were 
summarised. Tables were created (Appendix 2) to synthesise relevant data and highlight 
potential biases.  
Results 
General Findings 
The search returned 278 citations of which 130 were removed due to irrelevance or 
duplication (studies previously published in journals but also as reports for gambling 
organisations). Therefore, 148 articles remained, of which 41 met the inclusion criteria. Two 
papers were removed: a conference abstract, and a publication unavailable in English. Of 
the 39 remaining articles there were 33 quantitative studies, one qualitative study, and five 
mixed methods studies (Figure 1.1). 
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Figure 1.1: PRISMA Flow Diagram 
  
All studies focused on either EGMs (which include roulette as part of the suite of games) or 
specifically on roulette (five studies met this criteria). With regards to the abovementioned 
categories, eight studies examined message design, ten examined corrective information, 
20 examined Informative/accurate information, three studies tested self-appraisal message 
content, eight examined predetermined limit-setting based warnings, and three studies 
tested the effectiveness of warnings to take breaks in play (or pauses). Some studies 
included cross-comparisons of message types; two studies examined both informative and 
corrective messages, two studies examined informative and limit-setting messages, two 
studies incorporated corrective messages and pauses/breaks, two studies tested 
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informative and self-appraisal messages, and two studies tested corrective messages and 
message design. One study combined informative, self-appraisal and message design 
strategies, one study tested informative messages incorporating message design, and one 
study combined limit-setting with message design strategies. The main findings for each of 
these design approaches are reported below. Overall, 51.28% of the literature focused on 
the examination of a form of ‘informative’ systems/warnings. 
General Demographics 
Overall, 19 studies drew on casual-gambler populations, and 17 studies drew from student 
populations. One study used a simulation design, one study drew on a student and university 
staff cohort, and one study involved gambling professionals and casino staff. Sixteen studies 
examined RG features on EGMs in gambling environments. One study comprised message 
testing in both laboratory ecological settings. The majority (n = 23) of the studies were 
conducted in laboratory-based environments. Of the laboratory-based studies, the majority 
(n = 18, 78.26%) drew on student sample populations.     
Based on the numbers published, the overall sample comprised 38,029 participants, though 
it should be noted that one study comprised 23,110 participants, and three others comprised 
5000, 4205 and 949 respectively, utilising data-tracking datasets. The average sample size 
for laboratory-based studies was 81.35 participants. There were 2372 males and 1933 
females, (M = 29.68 years, range = 17 - 94 years) - across 27 studies. The sample 
comprised 2520 NPG/casual gamblers, 870 low-risk gamblers, 628 moderate-risk gamblers, 
336 at-risk gamblers, 461 PGs, 7 probable pathological gamblers, 103 excessive gamblers, 
20 recovering PGs, 80 high-frequency gamblers, and 31 occasional gamblers (n = 24 
studies). Casual gamblers comprised the majority of the sample. Other demographics 
included 22 RG experts, and 19 gambling treatment providers. Studies were conducted in 
Canada (n = 12), Australia (n = 11), the U.S. (n = 5), UK (n = 2), Sweden (n = 2), Austria (n 
= 1), New Zealand (n = 1), and France (n = 1). Four did not record geographical location. 
Gambling Screens and Measures 
Fifteen studies utilised the Problem Gambling Severity Index (PGSI) (Wynne, 2003) which 
was the most commonly used screening device (see Table 1.2 for list of other Gambling 
screens used). 
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Table 1.2: Frequency of Gambling Screen Usage    
Measure/Screen/Scale Author(s) Frequency  
Canadian Problem Gambling 
Index 
Wynne (2003) 1 
South Oaks Gambling Screen Lesieur and Blume (1987) 3 
DSM Diagnostic Tool Reilly and Smith (2013b) 2 
Victorian Gambling Screen 
Wenzel, McMillen, Marshall, and 
Ahmed (2004) 
1 
Problem Card Game Player scale 
Blaszczynski, Cowley, Anthony 
and Hinsley (2015) 
1 
[No Screen] N/a 17 
 
Twenty studies included behavioural measures (e.g. expenditure, number of trials) and four 
studies measured the effects of RG devices on enjoyment. One study measured 
engagement with RG features and six studies measured adherence to limit-setting 
messages. Four studies measured recall of message content and one study measured 
erroneous beliefs not using a scale. One study measured gambling motivations in 
accordance with RG features (see Table 1.3 for other screens used).  
Table 1.3: Frequency of Other Gambling Screen Usage    
Measure/Screen/Scale Author(s) Frequency  
Dissociative Experience Scale Stewart and Wohl (2013) 2 
Erroneous Beliefs Scale Floyd et al. (2006) 1 
Irrational Beliefs Scale (IBS) Jardin and Wulfert (2009). 1 
Gambling Related Cognitions Scale Raylu and Oei (2004a) 1 
Gambling Cravings Scale Blaszczynski et al. (2015) 2 
Issue-involvement, Attitude Change, 
and Behavioral Intentions 
Muñoz et al. (2013) 3 
Gambling Cravings Scale Blaszczynski et al. (2015) 2 
Roulette Belief Questionnaire Floyd et al. (2006) 1 
Gambling Experience Questionnaire Floyd et al. (2006) 1 
The Gambling Self-Efficacy 
Questionnaire 
Steenbergh et al. (2004) 1 
Gambling Attitudes and Beliefs Scale Jardin and Wulfert (2009) 2 
Gambling History Questionnaire Floyd et al. (2006) 2 
Gambling Beliefs Questionnaire (GBQ) Steenbergh et al. (2004) 2 
 
Theoretical Frameworks  
The majority of research was not based on theoretical models (n = 26). The Elaboration 
Likelihood Model (ELM) (Petty & Cacioppo, 1986) was applied in three studies, and was the 
most commonly applied model across the literature (see Table 1.4 for other theoretical 
frameworks).  
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Table 1.4: Overview and Frequency of Other Theoretical Models Used    
Measure/Screen/Scale Author(s)/Citation Frequency  
Protection Motivation Theory Muñoz et al. (2013). 1 
Persuasive System Design Wohl, et al. (2014) 1 
Colour Theory 
Trudel, Murray, Kim, and Chen 
(2015) 
1 
Prospect Theory Kahneman and Tversky (1979) 1 
Behaviour Completion 
Mechanism Model 
Blaszczynski et al. (2015) 1 
Theoretical Loss 
Auer, Schneeberger and Griffiths 
(2012) 
1 
 
Review and Evaluation of Laboratory-Based Studies 
A body of early RG research focused on modes message presentation. Monaghan and 
Blaszczynski (2007) recruited 92 psychology undergraduates to play on one of two EGMs 
in laboratory conditions for ten minutes whilst exposed to either a static or dynamic scrolling 
messages detailing payout rates. Those receiving the dynamic message showed 
significantly improved recall of message content than those receiving the static message. 
Dynamic messages also significantly increased confidence in message content by 
comparison to the static message. Results demonstrated the additional attention-grabbing 
nature of dynamic warnings further supporting the notion that static messages may become 
embedded within primary tasks (Coraggio, 1990), thus explaining their reduced impact.  
Monaghan and Blaszczynski (2010) conducted a comparative study testing static and pop-
up messages, and message content (informative versus self-appraisal versus control 
message) in both laboratory-based (N = 127) and among gamblers recruited from gambling 
venues on EGMs (N = 124). Self-reports revealed that laboratory-based participants better 
recalled pop-up than static messages, which was again reported in a two week follow-up. 
Pop-up messages also significantly generated more gambling thoughts and behaviour 
changes than static messages. No significant differences were found between informative 
and self-appraisal messages, though a two-week follow-up showed that self-appraisal 
messages were more accurately recalled. The same pattern of results was reported when 
examined among participants recruited from EGM environments.  
Harris and Parke (2016) recruited 30 with experience of playing EGMs to take part in a 
repeated-measures experiment testing self-appraisal pop-up messages. Participants played 
a simulated coin-toss game experiencing both wins and losses. Self-appraisal pop-up 
messages significantly reduced the speed of betting when losing but also lead to increases 
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in average wager amounts. The authors state that self-appraisal messages may not have 
been impactful enough to reduce wagering, thus highlighting the potential to improve or 
combine both accurate and self-appraisal message types to improve their impact. While the 
limitations of self-reports are acknowledged, these findings highlight several important 
points. First, the validity of laboratory-based research. Second, the effectiveness of pop-up 
messages over other formats; and third, the benefits of using self-appraisal message 
content to in terms of cognitive impact. The limitations of pop-ups regarding potential to 
cause frustration was noted. Monaghan and Blaszczynski (2010) therefore suggested 
rotation of message content to reduce such effects. 
Support for self-appraisal messaging was found by Mizerski et al. (2012) who used the ELM 
to test pop-up messages (n = 288), against scrolling/weak (n = 314) and no-messages (n = 
229) among EGM users. Message content comprised both accurate and self-appraisal 
content. Analysis showed that pop-ups warnings led to a significant reductions in the number 
of spins by comparison to weak and no warnings. However, weak messages facilitated 
significantly more spins and greater average wager amounts than the no-message group. 
These findings support the application of pop-up warnings that are conducive to central route 
processing but warrant caution with the application of weaker forms of messaging. More 
broadly, use of the ELM was shown to be a useful framework in determining how messages 
impacted on cognition, rather than isolated effects. Such an approach provides greater 
context regarding the extent to which messages are processed and subsequently adhered 
to.  
Many RG messaging studies have focused on reducing/warning against erroneous 
cognitions and gamblers fallacies. Dixon (2000) tested the impact of inaccurate information 
pertaining to the illusion of control (IOC) - an erroneous belief in ability to control gambling 
outcomes - and accurate information among student roulette gamblers. Results showed that 
information promoting IOC increased risk-taking, while accurate probabilistic information led 
to decreases in the number of spins/trials played, demonstrating the benefits of accurate 
information. Limitations include a small sample size (N = 5) and the possible influence of 
social facilitation, which has been demonstrated among roulette gamblers (Cole et al., 
2010). Benhsain et al. (2004) also tested a pop-up message that reminded casual roulette 
gamblers (N = 31) of independence of events, by comparison to a control message. Results 
showed that the experimental message facilitated fewer verbalised irrational beliefs than the 
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control group and that the experimental pop-up message also decreased motivation to 
continue gambling.  
While preceding findings are promising, Steenbergh et al. (2004) tested three RG devices 
(N = 101): an audio warning that explained the random nature of roulette, a brief intervention 
message (including the audio information), and an informative video about gambling that 
suggested setting expenditure limits. Participants in the warning condition expressed greater 
knowledge of the odds of winning/losing roulette than those in the control condition. Despite 
this, no significant differences in gambling behaviours were found across conditions. Results 
show that prompting limit-setting was likely to lead to it but had no effects on behaviour. The 
same pattern was found regarding information about the odds of winning. Such findings 
highlight the benefits of drawing attention to gambling probabilities but the need to refine the 
approach.  
Conversely, Floyd et al. (2006) conducted a between-groups (N = 120) study testing the 
impact of an educational intervention video coupled with warning messages about 
randomness, by comparison to a control video while playing a roulette simulator. Results 
showed that those in the experimental condition showed significant reductions in erroneous 
beliefs, reduced risk, and finished with more credits than control group participants. While 
the results support the use of corrective information among student gamblers, the author 
would argue that some message content was accurate/informative in style. This difference 
may explain the behavioural differences found that were absent in Steenbergh et al.'s (2004) 
study and again highlight potential in using accurate warning information.   
Information based on erroneous cognitions has also been tested alongside enforced pauses 
in gambling activity. Ladoceur and Sevigny (2003) assigned 30 student gamblers (n = 10) 
to one of three groups. Participants played a VLT and received either a warning message 
to encourage them to stop or reduce their gambling behaviour (via information regarding 
IOC), a pause, or no interruption. Both messages and breaks in play significantly reduced 
gambling frequency. However, Blaszczynski et al. (2015b) also examined the impact of 
breaks/pauses in play among 141 undergraduates whilst playing a simulated Blackjack 
game. Participants were assigned to 8-minute, 3-minute or no-break conditions. Those in 
the 8-minute break condition reported significantly higher gambling cravings than other 
conditions. Those in the short-break condition also reported higher levels of gambling 
craving than those in the no-break condition. These results challenge the notion that breaks 
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reduce dissociative states and indicate potential drawbacks when breaks are enforced. 
Moreover, while the findings of Ladoceur and Sevigny (2003) are promising, Blaszczynski 
et al.'s (2015) findings highlight the possible negative impact of such an approach, which 
could be overcome by the application of personalised issue-relevant messaging. Further 
inconsistencies in the use of information pertaining to erroneous beliefs were evidenced by 
Cloutier et al. (2006). Their study demonstrated that pop-up warning messages (n = 20) 
correcting erroneous beliefs were significantly more effective than enforced pauses (n = 20) 
in play in reducing erroneous cognitions among roulette gamblers with high levels of IOC (M 
= 22.2, SD = 2.35). Results showed that while pauses had been previously been significantly 
more effective than no message/pauses (Ladoceur & Sevigny, 2003), pop-up messages 
were more effective overall. However, no significant differences were found for the number 
of games/spins played. Collectively, these findings highlight the benefits of pop-up 
messaging over enforced pauses in principle, but also the drawbacks of message content 
based on erroneous cognitions and the need to improve message accuracy and specificity. 
Jardin and Wulfert (2009) tested accurate warnings against irrational beliefs by comparison 
to irrelevant (accurate) warnings (e.g. “the wheel of fortune was invented in 1975.”) and 
control messages in a simplified simulated ‘lucky wheel’ roulette game (N = 104). Those 
exposed to the relevant accurate message wagered significantly less than those in the 
neutral and no-message conditions. There were no significant differences between the 
inaccurate and no-message conditions. These findings support the use of accurate, relevant 
information in RG contexts. A follow-up study by Jardin and Wulfert (2012) employed the 
same design among experienced gamblers (N = 80). Those receiving accurate messages 
gambled less than those receiving other message-types. There were no significant 
differences between the no-message and control message groups. Those receiving 
accurate messages ended the game with significantly more credits than other groups. 
Accurate information was effective across the range of gambler-status subtypes, thus 
supporting its use among general populations. 
Further support for accurate messaging was found by Monaghan et al. (2009b) who tested 
accurate and informative warning messages among 93 psychology undergraduates on 
simulated EGMs (e.g. “The outcome of every game is random”). The overall sample had 
high levels of irrational beliefs (71%), with no significant differences between experienced 
or inexperienced players. Non-gamblers were significantly more likely to report that the 
signage had no effect. A significant proportion of inexperienced gamblers were more likely 
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to report the impact of warnings on future gambling behaviours, than experienced gamblers. 
Overall, messages caused a short-term increase in awareness of gambling odds. Limitations 
of the study were the static nature of the messages, which may have reduced their impact, 
and also the broad nature of the corrective information. Together, the findings of the 
preceding three studies evidence the benefits of accurate pop-up warnings and their ability 
to impact positively on gambling behaviours among the casual gambler demographic.  
To date, many studies have focused on time and expenditure limit-setting as an RG strategy. 
Kim et al. (2014) examined the impact of a pop-up time-limit message, among Canadian 
undergraduates (N = 43) who were NPGs or low-risk gamblers (M = 21.40, SD = 6.10). 
Participants played a virtual EGM. Those in the experimental condition were prompted to 
set a time-limit, of which a 100% of the sample did so. Those in the time-limit condition 
gambled for significantly shorter periods by adhering to predetermined limits. However, while 
the potential for demand characteristics is evident, time-limiting strategies have also been 
largely shown to be poorly received in real-world contexts (Blaszczynski et al., 2014). 
Despite this, these study findings add support for the use of pop-up messaging and 
personalised accurate information in RG.  
Alternatively, the majority of limit-setting studies have been based on expenditure limits. 
Wohl et al. (2013a) used virtual EGMs to test pop-ups reminding of pre-set limits and an 
animated educational video about gambling versus a control video (N = 72). Results showed 
that 87.1% of participants set limits. Significant effects were found between groups regarding 
reports of erroneous cognitions and limit-detection. Those who received the pop-up 
reminder stayed within their monetary limits. Although those who viewed the educational 
video better adhered to their limits than those who did not, this was superseded by viewing 
of a pop-up reminder. Such findings evidence the improved impact of pop-up messaging 
over the use of educational videos, and in principle, the use of accurate information. Stewart 
and Wohl (2013) also tested pop-up monetary limit-reminders against controls (no message) 
on a virtual EGM among 59 undergraduate gamblers. While there were no significant 
differences in monetary limits set prior to gambling between the two groups, 86.96% of those 
who received pop-up warnings chose to quit the gambling session, thus providing support 
for the use of pop-ups as a device for prompting changes in gambling behaviour. The 
preceding two studies further highlight the potential benefits of drawing attention to losses 
sooner in within-session gambling, as a potential RG approach.  
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This was explored by Wohl et al. (2014) who tested an improved limit-setting tool that 
employed a traffic-light system and included a forewarning (10%) before predetermined 
limits had been reached using a simulated EGM among 56 undergraduates. A significantly 
higher number of those assigned to the improved traffic-light system (92%) adhered to their 
pre-set monetary gambling limit, which also facilitated significant increases in engagement. 
Collectively these studies suggest that providing accurate information using pop-up 
messages may be a useful strategy in assisting gamblers to moderate their risk-taking 
behaviours. McGivern (2014) tested expenditure-specific pop-up warnings (n = 30) against 
generic pop-ups (n = 30) about the financial risks of gambling, and control warnings (n = 30) 
in a simulated game of roulette. Games were fixed to either win or lose, starting with £1000 
simulated credits. Pop-ups were displayed at 75%, 50%, 25%, and 10% win/lose thresholds. 
Expenditure-specific messages were significantly more effective than generic and control 
messages at reducing subsequent wager amounts following exposure to messages when 
losing, but not when winning, suggesting the RG devices are best focused on losing 
gambling situations. Moreover, these findings justify the further development of RG devices 
that facilitate safer gambling behaviour at earlier stages (of losses) during within-session 
gambling, and was therefore examined in the current PhD studies. 
The importance of bringing focus to expenditure and monetary value was also illustrated by 
Walker et al. (2015) who ran a simulation of 900 gamblers playing 5000 spins on a simulated 
EGM with the potential to include win and loss-limits. Setting both win and loss-limits 
improved probabilities of ending gambling sessions with more money, though optimal limits 
remain unknown. Rockloff, Donaldson and Browne (2014) tested an alternative ‘Jackpot 
Expiry’ feature, using pop-up messages to inform gamblers (N = 130) when jackpots were 
no longer winnable. Messages were tested against control/blank messages and a no-
message group. Results showed significant effects for speed of wagering on jackpot type 
and message type. Wagering was faster for cash jackpots and slower in the relevant 
message condition. Those receiving the relevant message also quit gambling with 
significantly more money remaining. Messages did not impact on enjoyment and further 
support the notion of using accurate message content to facilitate safer gambling and the 
potential to develop messages that appear at progressive stages as losses are incurred.  
Muñoz et al. (2013) further explored these concepts using imagery. They conducted a study 
testing text-only and image-based fear-appraisal messages that were either financial or 
family-based (e.g. “excessive gambling may harm you family”) among VLT gamblers (N = 
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103). The ELM underpinned the study. Results showed that imagery significantly enhanced 
perceived severity of threat compared to text-based messages and significantly increased 
depth of information processing. Overall, image-based warnings with family-based content 
significantly impacted on fear appraisals, and had positive effects on engagement with RG. 
PGs were more likely to report the messages as being annoying. Those who bet more per 
spin were significantly more likely to report reading messages and thinking about how much 
they had spent. The ELM was again shown to be a useful model to evaluate the impact of 
persuasive content on attitudes and behaviours, enabling RG providers to establish the 
specific role of warning messages on cognition and behaviour. Furthermore, their findings 
also highlighted the benefit of drawing on imagery to improve RG devices, thus also 
highlighting the applicability of the ELM for the evaluation of both a risk meter and warning 
messages.  
Review and Evaluation of Real-World Gambling Environment Studies 
The following provides a review of RG studies based in real-world settings. Many studies 
have tested various monitoring features on EGMS, such as Schellinck and Schrans (2002) 
who used focus groups and surveys to test four RG features: a clock display, pop-up 
messages at intervals of 60, 90, and 120-minutes of play, cash (rather than credit) display, 
and a mandatory cash-out with 5-minutes warning. The features were tested on VLTs 
among participants with a range of gambling statuses. Those at-risk of problem gambling 
were more likely to use the clock feature and reported better time-tracking. Losing track of 
money was a significant factor in increased expenditure; money management reminders 
were therefore recommended for future research. Keeping a budget significantly reduced 
time and money spent gambling than those who did not set a budget. Recall of pop-ups was 
high (90%), and reported to be a useful ‘reality check’, but had no impact on expenditure. 
The mandatory cash-out feature was poorly received by gamblers and deemed by some as 
an infringement on their rights, further highlighting the potential of optional cash-outs at 
earlier stages incurred losses. A follow-up paper by Schrans et al. (2004) introduced a 30-
minute pop-up reminder, a time-limit option, and a more prominent clock-display. The clock 
was found to have no impact on gambling behaviour. Time-limiting was also found to be of 
no value and was often ignored when limits were reached. Gamblers reported the 30-minute 
pop-up to have little effect on behaviour. Wynne and Stinchfield (2004) also tested four RG 
features (clock display, money counter, pop-up messages (at 30, 60, and 90-minutes), and 
a banner with a helpline) on VLTs in Canada (N = 302 of which 14% were PGs). Self-reports 
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via interviews and questionnaires showed that RG features were noticed but not utilised. A 
follow-up study (Wynne, 2009) found that awareness of the cash display and pop-ups had 
significantly increased over the time period. Approximately 32% of the sample used the RG 
features (N = 500). The authors concluded that while pop-up reminders did not impact on 
enjoyment, they had little impact on expenditure though it should be noted that self-reported 
data limited ability to infer their effectiveness on actual expenditure. It was concluded that 
assisting with budgeting was a worthwhile avenue of research and that an interactive 
tracking system would be beneficial. Blaszczynski et al. (2013) also note that messages 
should be interactive and potentially linked to expenditure rates (running down to zero 
credits). Collectively, these findings highlight the potential of using multiple RG devices, such 
as a risk meter alongside pop-up warnings to enable gamblers to manage different aspects 
of their gambling activity. 
Ladouceur and Sévigny (2009) also tested the effectiveness of a clock, cash display and 
pre-commitment device on EGMs in Canada among a population of casual gamblers (n = 
7), at-risk (n = 10), and PGs (n = 7). Following real gambling sessions, structured interviews 
ascertained the impact of the RG interventions. While 89% of gamblers (subtypes not 
provided) reported noticing the clock display, 73% reported that it was irrelevant to gambling 
sessions. Eighty-six percent reported using the cash display, which was deemed useful by 
97% of the sample. The pre-commitment feature was deemed most ineffective, with 74% 
reporting it to be useless and 79% reporting that it had no impact on gambling behaviour. 
Finally, 82% reported setting time-limits to have no impact on gambling cessation. The 
preceding studies emphasise the weaknesses of limit-setting approaches in real-world 
settings and highlight two key points. First, pop-up messaging has shown potential above 
alternative structural RG devices but requires improvement in terms of application with focus 
on expenditure, budgeting and continuous feedback pertaining to losses. Second, time-
limiting devices are generally ineffective.   
Alternatively, Blaszczynski et al. (2013) tested five RG features on EGMs across five casinos 
in Australia. The features comprised: Signs advocating gambling within affordable limits, a 
‘Bank Meter’ that prevented expenditure of winnings, an alarm clock feature indicating 
session-length, a ‘demo-play’ mode, and a charity donation option for residual gambling 
funds. Using unstructured interviews and questionnaires, the majority of the sample (N = 
299) reported noticing the RG features. However, while 38% reported that the RG features 
had a positive impact on their gambling, only 4% reported behavioural changes. RG features 
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did not impede enjoyment, though it should be noted that overall, the RG features were 
scarcely used. Only 6% utilised the demo period, while 12% used the bank meter. Less than 
6% used the alarm clock, though 30% used the charity donation feature for small (less than 
$1) amounts. Overall, the RG features were deemed useful and reported to be effective in 
preventing casual gamblers from developing gambling problems, though it is clear from 
these findings that more focused and personalised approaches may be more effective. The 
authors also recommended that RG messages be dynamic and prominently placed. Such 
findings also support the mandatory application of RG devices given their lack of impact on 
gambling enjoyment. 
This was reinforced by Preez et al. (2014) who conducted an observational study (N = 60) 
on thoughts and behaviours related to EGM pop-ups in New Zealand. Casual gamblers 
reported personalised EGM pop-ups to be useful for monitoring time (30%) and expenditure 
(33%). Regular gamblers reported seeing one or two messages per gambling session. Pop-
ups did not reduce enjoyment, though due to the study design it was not possible to 
determine the impact of specific messaging on gambling behaviour. However, it was 
concluded that pop-ups were not detrimental to gambling behaviours, though PGs reported 
them to be frustrating. This was unsurprising as pop-ups have been noted as unsuitable 
devices for PGs who require more intensive interventions (Blaszczynski et al., 2014). Nower 
and Blaszczynski (2010) supported this when examining the effectiveness of limit-setting 
devices on EGMs in casinos in Australia. Gamblers (N = 127) ranging from NPGs to PGs 
reported differing impacts of such devices although NPGs were significantly more likely to 
set limits than moderate-risk gamblers or PGs.  
An alternative RG method of focusing on expenditure was employed by Gallagher, Nicki, 
Otteson, and Elliot (2011). They examined the effectiveness of a banner that warned of the 
chance nature of VLTs in Canada among equal groups (N = 54) of PGs (M = 12.56, SD = 
4.22) and NPGs (M = 2.48, SD = 2.23) using the PGSI. Self-reports using the IBS revealed 
that gambling behaviours had significantly decreased (by comparison to baseline measures) 
across both groups, and that PGs reported significant decreases in faulty gambling beliefs. 
Such findings can be interpreted as providing support for the use of accurate information 
pertaining to probability. Auer and Griffiths (2012) applied a theoretical loss framework to 
analyse data from the most intense gamblers (10%) from a Win2Day dataset. Results 
revealed significant reductions in time and monetary expenditure when relevant voluntary 
limits were imposed. Collectively, these findings provide further evidence in support of pop-
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up messaging but emphasise the potential to develop more personalised within-session 
systems prior to the majority of losses being incurred.  
Auer et al. (2014) examined this further, by testing the impact of Personalised Normative 
Feedback (PNF) using a centrally displayed pop-up message after gamblers had played 
1000 spins on an EGM. Of the 400,000 gambling sessions, approximately 1% reported 
stopping gambling following exposure to the message. Message timing was based on 
Ladouceur & Sévigny (2009) to optimise the timing of message display, with the message 
providing accurate information “You have now played 1000 slot gambles, do you wish to 
continue (Yes/No)”. These significant results demonstrate the potential for the display of 
accurate information to general gambling demographics. A follow-up study (Auer & Griffiths, 
2015a) included normative, self-appraisal and cognitive belief content. Of the 800,000 
participants (11,232 sessions) that exceeded 1000 spins, it was shown that those receiving 
normative and self-appraisal content lead to an increase of 1.37% of gamblers quitting their 
session, thus demonstrating the increased benefits of self-appraisal message content. Celio 
and Lisman (2014) tested the impact of personalised normative feedback among 136 
student gamblers (M = 19, Range = 17-34 years) using both self-report and simulated 
gambling measures. Results showed that student perceptions of gambling norms regarding 
expenditure were significantly higher than self-reports, and that PNF was effective in 
realigning these perspectives whilst also reducing gambling risk in a follow-up task one-
week later. While these findings demonstrate the potential of both pop-ups and self-
appraisal message content, PNF strategies, by design are unable to provide within-session 
feedback before such norms are exceeded (see Discussion for detail). 
Gainsbury et al. (2015b) also examined optimal warning message content between 
informative and self-appraisal messages shown on EGMs in casinos in five casinos in 
Australia (N = 667). Messages were displayed for 15 seconds every 15 minutes. Both 
informative and self-appraisal messages were recalled freely among participants. Self-
appraisal messages were recalled significantly more than informative messages. Messages 
referring to expenditure were deemed most impactful. Both message types were deemed 
useful, though messages with specific focus on expenditure were preferred. An additional 
study by Gainsbury et al. (2015a) examined optimal screen placement for pop-up messages 
(Range = 18–94 years, M = 45.1, SD = 20). A sample of 667 gamblers (casual = 35%, low-
risk = 33%, moderate-risk = 23%, PGs = 8%) were exposed to pop-ups in various screen 
positions in five gambling venues in Australia. Centrally displayed messages were recalled 
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to a significantly greater extent (74.5%) than messages displayed at the top (22%) or bottom 
(3%). Message placement did not impact on enjoyment. Centrally displayed messages were 
reported as being more useful than messages displayed in other areas of the screen. Older 
participants (specifics not provided) were significantly less likely to report responding to RG 
features. The preceding studies provide support for the further examination of self-appraisal 
message content and the use of personalised feedback using centrally displayed messages. 
The use of personalised feedback was further supported by Hing (2003) who used a mixed-
methods approach to assess member awareness of RG signage in gambling venues in 
Australia. Of the sample (N = 1500), 78% reported an awareness of RG signage, and 67% 
of participants reported knowledge of gambling odds on VLTs. Approximately 50% of the 
sample agreed that RG devices were effective. Feedback revealed however that RG 
signage was too confrontational, over familiar, and easily ignored, calling for more prominent 
and attention-grabbing signs. Gamblers deemed personally relevant information to be useful 
and that more information on probabilities would be beneficial. Overall RG features had 
changed the way people thought about gambling (44%), reduced frequency (18%), time 
spent gambling (17%), and gambling expenditure (19%). Such findings support Monaghan 
and Blaszczynski’s (2010) call for alternating feedback but also highlight the need to provide 
information based on expenditure and risk.  
The importance of focusing on gambling probability and personalised information was also 
highlighted by Collins et al. (2014). They assessed understanding of Return-to-Player (RTP) 
messages by interviewing UK gamblers (N = 75, Aged 18-51+). Findings showed that RTP 
messages were poorly understood leading to cynicism about the source and accuracy of 
the information. Such issues may have arisen from the fact that RTP messages are based 
on overall payout rates, not within-session gambling or individual bets. Recommendations 
called for clearer information that is easier to understand. Some gamblers reported the 
information to be useful and called for better information about gambling odds. Wood et al. 
(2014) came to similar conclusions. They conducted an exploratory survey among gambling 
academics, gambling treatment providers, and recovering PGs to record the perceived 
optimal RG features that should be implemented into online and electronic gambling 
devices. Results showed that increases in personalisation and information pertaining to 
gambling percentages (such as probabilities and odds) featured among an extensive list of 
45 RG recommendations. Together these findings illustrating the need for improved 
personalised accuracy of within-session RG information. 
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Discussion  
Main Findings 
The preceding review highlighted the potential of pop-up warning messages as a dynamic 
device to facilitate positive changes in gambling cognition and behaviour above other modes 
of message delivery (e.g. Blaszczynski et al., 2013; Mizerski et al., 2012; Monaghan & 
Blaszczynski, 2007). Pop-up messaging was also shown to have greater potential than 
alternative approaches such as clocks/timers due to the many factors that can alter session 
length (e.g. Ladouceur & Sévigny, 2009) and posed additional benefits, such as interrupting 
dissociative states and shifting attention away from gambling and toward persuasive 
information. With regard to limit-setting, pop-ups significantly increased adherence to 
predetermined limits (e.g. Wohl et al., 2013a). In real-world environments limit-setting 
demonstrated potential among intense gamblers (Auer & Griffiths, 2012) but was deemed 
largely ineffective among casual gamblers (Ladouceur & Sévigny, 2009) who are a target 
RG demographic. However, warnings before expenditure limits are reached were useful 
(Wohl et al., 2014), which was supported by Rockloff et al. (2014) regarding message 
priming. Such findings highlighted the potential to improve within-session warnings prior to 
the majority of gambling credit being lost. Furthermore, optimising both accurate and self-
appraisal feedback via pop-ups, with a focus on personalisation and expenditure was 
evidenced as the optimal method in which to improve within-session warnings.  
The display of accurate information in the form of PNF after 1000 spins facilitated gambling 
cessation (Auer et al., 2014). However, the majority of casual gambling sessions last less 
than 30 minutes (Blaszczynski et al., 2001b). The majority of roulette gambling sessions in 
the UK lasts between three and twelve minutes (Wardle et al., 2014), during which time 
significant amounts of money can be lost before breaches of normative behaviour occur. A 
thousand gambles approximates to an hour of gambling. Given this, it is reasonable to infer 
that while normative warnings can be effective, such circumstances do not apply to casual 
gamblers - a core focus of RG devices (Russell, 2016) and of this thesis. Furthermore, while 
the potential of PNF is evident (Celio & Lisman, 2014; Griffiths & Wohl, 2015), there are 
three reasons why PNF is not desirable or viable for this thesis. First, with regards to roulette, 
the number of gambles is not a reliable indicator of expenditure or loss due to a small house 
edge. Second, while PNF messages could be applicable to casual gamblers insofar as 
crossing ‘boundaries’, such warnings are not displayed proportionately based on individuals’ 
gambling expenditure (Schellinck & Schrans, 2011) but instead based on predetermined 
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frameworks. Messages are therefore not personalised in such a sense, nor do gamblers 
receive any information prior to these points being met. Third, social identity theory shows 
that people identify with multiple groups (Hirsh & Kang, 2016), thus compromising subjective 
values and perceived norms. This further complicates applications of PNF as gambling 
providers are unable to ascertain if and/or what social groups gamblers may identify with, 
thus being unable to determine optimal provision of information.  
 
Conversely, the drawbacks of limit-setting and message content based on erroneous 
cognitions illustrated the need to improve within-session warning systems using 
personalised accurate feedback with a focus on expenditure. RG features such as pop-ups 
did not compromise enjoyment among casual gamblers, which was verified in both 
laboratory-based and ecological settings (e.g. Gainsbury et al. 2015a; Preez et al. 2014). 
Enforced pauses were shown to be effective in practice (Cloutier et al., 2006) although more 
recently Blaszczynski et al. (2015) suggest pop-ups are more effective. While educational 
videos can have positive impact, these too were less effective than pop-up warning 
messages (Wohl et al., 2013a). Mandatory cash-outs were ineffective and disliked 
(Schellinck & Schrans, 2002) though options to promote voluntary early cessation of 
gambling sessions remain a justified approach, and was therefore explored in this thesis.  
This review showed that warnings correcting erroneous cognitions and gamblers fallacies 
can be impactful, but have been inconsistent. RG systems are unable to 
ascertain/determine/detect the presence or impact of gambler’s fallacies among gamblers. 
While screening may be implemented in the future (Auer & Griffiths, 2015), the application 
of screening measures has previously been deemed infeasible (Phillips & Blaszczynski, 
2010). Near-misses are a well-documented gambler’s fallacy (e.g. Griffiths, 1999). However, 
it can take many forms in roulette (Dixon, 2010). For example, near-misses can constitute 
winning numbers both on the table and the wheel, creating multiple possibilities (Sundali, 
Safford, & Croson, 2012). Therefore, difficulties in employing RG devices focused on 
gambler’s fallacies are many, and establishing their impact (if any) is difficult. Sundali et al. 
(2012) also showed that prior roulette outcomes were inconsistent as to whether gamblers 
were influenced by near-misses or not, and that near-misses did not lead to longer gambling 
periods or increased number of wagers.  
Closer examination of message content showed that to date, accurate and/or corrective 
information has been too general, containing content such as “The outcome of every game 
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is randomly generated…” (Monaghan et al., 2009b p.3), which may explain inconsistencies 
across findings. For example, the message “Over time, for every $100 you gamble in 
roulette, you will get back an average of $94.80” (Steenbergh et al., 2004, p.7) showed that 
both warning conditions (messages and limit-setting information) improved statistical 
knowledge of gambling but did not impact on behaviour. Warnings related to chance, such 
as “Winning is completely due to chance. No luck is involved” (Floyd et al., 2006 p.71) 
significantly reduced erroneous cognitions by comparison to control participants. However, 
no significant differences in risk or number of spins were found, though those receiving 
messages quit gambling sessions with significantly more remaining credits. Monaghan and 
Blaszczynski's (2007) EGM message read “Your chances of winning the maximum prize on 
a gaming machine is generally no better than one in a million.” (Monaghan & Blaszczynski, 
2007, p.257) thus lacking specificity to personalised game-play. May et al. (2005) found that 
videos to increase or decrease IOC among roulette gamblers were effective, but did not 
translate to changes in behaviour, leading the authors to conclude that the effects of 
erroneous cognitions in gambling may be overstated. It is also possible that gamblers may 
play roulette in a manner that would not warrant the use of such warnings (e.g. placing 
outside bets) making any warnings irrelevant and likely to produce afformentioned negative 
effects. 
 
Given this, while the findings of Dixon (2000) provide partial support for the effectiveness of 
accurate information, it is reasonable to argue that studies in this area though technically 
based on probability, have been too general and impersonal in style. It is therefore highly 
possible that a general lack of impact on gambling behaviour is in-part due to generic 
messaging about general notions of chance rather than the specific, changing gambling 
probabilities and monetary fluctuations that occur whilst gambling (e.g. Harris & Parke, 
2016). This was supported by Auer et al. (2014) and McGivern (2014) who found increased 
engagement with increased specificity of accurate information, which lead to behaviour 
change/adherence. For this reason the studies of the current thesis were designed to test 
whether more specific, personalised messages had an effect gambling behaviour.  
This review showed that warnings need to be clear, understandable (Collins et al., 2014), 
and non-confrontational (Hing, 2003). Previous studies using messages that referred to 
gambling odds did not actually inform gamblers of odds related to their actual betting 
choices. Instead, they provided general statements pertaining to payout probabilities, which 
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were poorly understood. Cognitive biases are further compounded by perceptions of luck or 
skill, which can manifest and/or be perceived in many ways (Delfabbro, 2004). Gamblers 
can change their chances of winning by the choices they make, thus confusing messages 
pertaining to skill and chance, which may explain inconsistencies in this area of RG research 
(Delfabbro, 2004). Given this, developers of RG devices should be cautious when making 
assumptions about the possible subjective beliefs or circumstances of roulette gamblers, 
particularly given the aforementioned negative effects of improper usage. Instead RG 
developers should focus on the use of relevant factual information with a high degree of 
specificity and accuracy (Gainsbury & Blaszczynski, 2016b) and was therefore the approach 
adopted for this thesis. From this, any possible subsequent impact of RG devices on 
erroneous cognitions can be evaluated without the need for them to be grounded explicitly 
in such concepts. Forming a specific way of continuously and dynamically providing 
gamblers with accurate measures of risk during gambling whilst avoiding the saturation 
effects of pop-ups also highlights the potential of decision-aid in the form of a risk meter 
(discussed in Chapter one) and was therefore examined in this thesis. Such an approach 
could provide feedback on the two core elements highlighted in this review: expenditure and 
risk.  
In terms of general message design, there was no evidence to suggest that behaviour 
differed when exposed to control messages and no-messages (Jardin & Wulfert, 2012). 
Cash displays were preferred to credit displays (Ladouceur & Sévigny, 2009) which also 
reflects current UK policy regarding roulette and was therefore adopted in this thesis. Pop-
up messages were deemed most useful when displayed centrally (Gainsbury et al., 2015a). 
Warnings pertaining to expenditure, and continuous player feedback were highlighted as a 
future avenue of research (Wood et al., 2014), and were therefore adopted for the relevant 
studies herein. However, pop-up messages need to be used intelligently to avoid saturation 
and frustration (Edwards, et al. 2005) rotation/altering of message content to reduce/prevent 
saturation/desensitisation is recommended (Monaghan & Blaszczynski, 2010). Using 
dynamic information is therefore warranted, though potentially problematic given the finite 
number of ways in which warnings can be phrased. Given this, and the finding that the use 
of imagery has been shown to be more effective than text-based warnings (Muñoz et al., 
2010), the use of dynamic imagery presents a viable avenue of research and supports the 
premise of a risk meter as an additional RG device alongside improve warning messages 
with a focus on expenditure. Effects of images were improved when used in conjunction with 
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text (Muñoz et al., 2013). This was supported by Mayer and Moreno (2002) who proposed 
that dynamic imagery could be used positively to reduce the potential of problematic 
gambling. However, it should be noted that while fear appraisals were effective, such an 
approach does not align with the consensus of framing information impartially (Fukunaga et 
al., 2013), thus further justifying the use of personalised, accurate information.  
Employing familiar traffic-light systems improved persuasiveness (Wohl et al., 2014), which 
was shown to be effective in existing data-tracking systems. However, a proportion of 
gamblers did not notice the traffic-light metaphor in warning messages possibly due to 
inattentional blindness, given that gamblers are more likely to be focused on message 
content. Given this, dynamic warnings (such as a risk meter) that explicitly utilise the traffic-
light metaphor as a central component rather than a marginal factor warrants further 
research. Put simply, traffic-light systems are useful in image-based contexts (McGreevey, 
2013) but not in a supportive context as the traffic-light metaphor must form part of the key 
focus. Such findings support the use of traffic-light metaphors for a risk meter but not for 
mandatory within-session pop-up warnings.  
Gambling providers are now more responsive to public calls for safer gambling practices, 
than in previous years (Dragicevic & Tsogas, 2014). RG devices are necessary as many 
recreational gamblers deviate from planned budgets after gambling has commenced, with 
research showing that gamblers are generally poor planners (Blaszczynski et al., 2015). 
Gamblers underestimate the negative impact of losses before they occur (Andrade & Iyer, 
2009). Prospect Theory (PT) (Kahneman & Tversky, 1979) details how risk preferences can 
change when deviations from original wealth occur (Wakker, 2010). PT is a behavioural 
model aiming to explain subjective risk preferences whereby decisions are determined by 
distributions of final wealth. Expenditure decisions were found to occur within isolation of 
budgeted gambling funds (Wakker, 2010) which can be impacted by previous outcomes 
(Hopfensitz, 2009). Indeed “a person who has not made peace with his losses is likely to 
accept gambles that would be unacceptable to him otherwise” (Kahneman & Tversky, 1979, 
p.286), thus explaining sunk-cost effects and loss-chasing. Such findings highlight the need 
to factor overall within-session expenditure in risk calculations in reference to a gambler’s 
current financial situation and further support proportional approaches (of expenditure) as a 
method of measuring gambling risk. Carran (2012) also stated that protective systems 
should be compulsory and that warning messages should be regularly displayed utilising 
player currency, thus supporting the mandatory application of RG devices.  
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The collective findings of this review illustrate that mandatory personalised RG devices 
should focus on two key elements, namely risk and expenditure. Both accurate and self-
appraisal pop-up warnings should be further examined in within-session gambling contexts 
with a focus on expenditure to optimise application. Such messages could be tested 
alongside a risk meter using a traffic-light metaphor as a decision-aid to monitor gambling 
risk. Such an approach was therefore adopted for the studies herein. 
Limitations of Systematic Reviews 
In recent years systematic reviews, have become favoured over traditional literature reviews 
due to the balanced, unbiased and impartial manner in which literature is critiqued and 
reported upon (Hemingway & Brereton, 2009). Increasing volumes of available information 
have increased the need for systematic reviews to disentangle both qualitative and 
quantitative information, which can be presented in a logical, rational, and comprehensive 
manner (Mulrow, 1994). Despite these acknowledged strengths, there are some limitations 
of this review. While an extensive search was conducted, it is possible that additional 
research exists in languages other than English, which may have been missed. 
Furthermore, while a search of grey literature was carried out, it is possible that 
unpublished/unavailable theses are in existence, which could not be located. These 
(potential) sources may have impacted on the review.  
Conclusions, Implications & Research Gap 
RG features may prevent casual gamblers from becoming PGs (Blaszczynski et al., 2013). 
However, while they are deemed useful they are scarcely used (Blaszczynski et al., 2013) 
or have only sporadic impact on behaviour (Monaghan et al., 2009). RG tools have also 
been shown to reduce problematic gambling, and may assist casual gamblers in keeping 
within affordable means (Salmon, Wohl, & Sztainert, 2015). Leading stakeholders have 
called for voluntary limit-setting systems to be made mandatory, to emphasise use by casual 
gamblers, and to make them responsive to player behaviour, including warning messages 
as people approach limits (Nower & Blaszczynski, 2014). A need to communicate 
continuous feedback to gamblers for self-regulation was emphasised (Blaszczynski et al., 
2014). Therefore, “a mandatory system that includes all players would protect recreational 
gamblers from experiencing occasional losses that could potentially precipitate chasing 
behaviour, and decline into gambling disorder, and assist current PGs in managing their 
expenditure” (Blaszczynski et al., 2014, p.37) or at least provide ‘opt out’ rather than ‘opt-in’ 
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systems (Nower & Blaszczynski, 2014). This thesis therefore investigated means of 
providing continuous player feedback to gamblers in more depth. 
It is generally accepted that information – such as RG warnings - are best absorbed when 
the activity is taking place (Eggert, 2004). As this review has shown, information needs to 
be communicated in an easily digestible, understandable, and intuitive form using 
appropriate language (Lam, 2007). Relevant warning messages can reduce cognitive effort 
and increase compliance and are therefore a more appropriate method for gaining gambler 
attention (Rogers, Lamson, & Rousseau, 2000; Goodman, 2012). Gamblers should not only 
have a clear understanding of gambling risk/probabilities pertaining to the game that they 
are playing, but should also be mindful of money spent (Lam, 2007), thus justifying the use 
of dual RG devices such as those proposed in this thesis.  
Casual gamblers are also more likely to benefit from personalised information that is tailored 
to their gambling situation (Blaszczynski et al., 2014) and within-session pop-up warnings 
that detailed expenditure-specific loss amounts have been shown to be effective (McGivern, 
2014). While the use of feedback in the form of gambling probabilities has been debated, 
such an approach may be a necessary step in raising RG awareness (Gainsbury & 
Blaszczynski, 2016b) particularly given the general (non-specific) style of probabilistic 
information provided to gamblers in previous studies. This is particularly important among 
roulette and EGM players where communicating probabilities to gamblers is challenging 
(Lam, 2007) and may benefit from provision of visible odds of losing (Yaffee & Brodsky, 
1997). Gamblers also lack trust in gambling providers regarding provision of information that 
is in the gambler’s best interest (Muñoz et al., 2010). Therefore, application of personally 
relevant objective information is further likely to overcome issues relating to trustworthiness 
and justifies the approach taken for the studies in this thesis. Overall, the PGSI was the most 
commonly used gambling screen due its accuracy and robustness. The ELM has been 
shown to be the ideal model by which to test the effectiveness of RG features given its ability 
to ascertain both the cognitive impact of persuasive RG content and its role in behaviour 
change. The PGSI and the ELM were therefore both adopted for the studies in this thesis. 
A difficulty that stakeholders face is the implementation of RG systems that are user-
relevant. Gambling expenditure in terms of risk is subjective at a value level, but objective 
as a proportional approach. Displaying warning messages at intervals based on loss 
amounts proportionate to total within-session expenditure (starting amount) could be 
Page | 34 
 
incorporated within current RG systems and would align with the necessity to provide 
personalised information at optimal stages, further justifying the approach taken in this 
thesis. Expenditure-based messages could also overcome issues with time-based pop-ups 
such as wins/losses that can alter the duration of a session, free spins, variable spin times, 
and players consciously extended gambling periods based on previous outcomes 
(Blaszczynski et al., 2001b). Such an approach could be applied to the general gambling 
population, and aligns with models assessing overall expenditure (Currie et al., 2008; 
Kahneman & Tversky, 1979). While adoption of mandatory expenditure-based messages 
has been explored in UK EGMs (Salis et al., 2015) current methods display messages when 
£250 is deposited. Therefore, no context regarding personal expenditure is known. Taking 
a proportional within-session approach to assessing RG features in the current Studies 
provides a clear framework and aids the process in establishing optimal message display. 
Such an approach is both transferable to currently implemented RG systems, and also 
controls for gamblers who choose to gamble with varying subjective affordable amounts.  
This approach both acknowledges the need to focus on prevention (Griffiths, 2008), but also 
the need for implementable solutions that are underpinned by empirical research and theory 
(Monaghan, 2009) aimed at the general gambling population (Wood, 2016). Despite the 
limitations of laboratory-based research, this review illustrated the benefits of increased 
experimental control offered by the approach, a sentiment highlighted by Griffiths (2016a). 
Results from laboratory-based studies have demonstrated consistency with ecological 
findings (Monaghan & Blaszczynski, 2010), and the use of raffles and other monetary 
incentives have been used to increase gambling realism this reducing artificial elements 
associated with laboratory-based studies. Such an approach was therefore used for the 
studies in this thesis. Approximately half of the studies reviewed drew on student samples. 
Despite potential limitations, research highlights that RG research among student gamblers 
is both justified and necessary given the recent surge in student gambling (Cummins et al., 
2009). Together these findings showed that an experimental, laboratory-based approach 
drawing on student samples to be a viable methodological approach for the testing of the 
proposed RG devices and was therefore the adopted approach for the studies in this PhD.  
Pop-up warnings containing expenditure-specific (McGivern, 2014) and/or self-appraisal 
content (Gainsbury et al., 2015b) represents the current optimal approach to RG warning 
content for within-session approaches. More specifically, terminology such as ‘spent’, 
‘spend’ and phrases related specifically to expenditure has been shown to be most impactful 
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both in behavioural (McGivern, 2014) and self-report contexts following gambling sessions 
(Gainsbury et al., 2015b). The current thesis therefore examined which of the two 
(expenditure-specific or self-appraisal/Informative) pop-ups was most effective, or if hybrid 
messages containing both types of message content were effective further still. A lack of 
knowledge of when to display such messages was also acknowledged and further 
compounded by saturation effects. Therefore, this thesis also aimed to ascertain optimal 
message display points/timings for within-session gambling.  
Furthermore, the promising findings of RG research using traffic-light metaphors in within-
session contexts further warranted examination of a risk meter. Such a device responds to 
one of the primary prevention strategies outlined in the early stages of RG which is the 
provision of accurate information and probabilities (Blaszczynski, 2001) and the need to 
focus on proportionality (Schellinck & Schrans, 2011). The use of dynamic animation (e.g. 
Wohl et al., 2013) in conjunction with traffic-light systems explicitly paths the way for future 
research in this area and a risk meter, such as the one tested in this thesis also aligns with 
the existing CSR frameworks and current RG policy via the provision of transparent 
information inclusive of the principles of informed-choice.  
In summary, this chapter has provided a systematic review of the current RG warning 
message literature and as a result identified appropriate pop-up warning messages for 
further examination to refine their application regarding timing and content for testing 
alongside an optimised risk meter using a traffic-light metaphor. The ELM was identified as 
a suitable model to evaluate the effectiveness of RG devices, and justification for drawing 
on student, casual-gambler populations using a laboratory-based design was provided, and 
thus adopted for the studies in this thesis. The following chapter provides methodological 
detail regarding the studies presented in this thesis and a rationale for the approach.  
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Chapter 3: Theoretical Framework and Methodology 
 
The preceding review established the ELM (Appendix 4) to be the most appropriate model 
to test the effectiveness of both the risk/probability meter and warning messages for this 
thesis. This chapter comprises three components. First, an evaluation of the ELM, tenets of 
the model requiring consideration, and implications for the project are provided. Second, 
methodological and practical aspects of the thesis are discussed including sampling, study 
design, and the software tools and RG devices developed (by the author) for this thesis. 
Finally, an account of the ethical considerations for this thesis and RG research more 
broadly is discussed.     
The Elaboration Likelihood Model of Persuasion 
Attitudes are a key driver for behaviour change (Petty et al., 2010). The ELM of persuasion 
is a dual-process theory of decision-making in response to persuasive information (Petty & 
Cacioppo, 1986) and has been applied across a range of health-based and warning-based 
research. The model details how persuasive information is perceived, the influential factors 
involved, and subsequent effects on attitude and behaviour change. The elaborative facet 
of the model refers to the attitude-relevant processes related to stimuli (Wegener & Chien, 
2013). While attitudes can be formed/changed dependent on numerous factors (e.g. social 
norms, self-efficacy, prior behaviours), the model explains how persuasive information can 
introduce different possibilities and potentially alter thinking and behaviour (Bhattacherjee & 
Sanford, 2006). Distinctions between the two routes are distinguished by levels of issue-
involvement with message arguments. Peripheral route processes are triggered by 
heuristics and cues (e.g. message-liking or familiarity), whereas central route processing 
requires scrutiny of issue-relevant information and judgement of best action regarding target 
behaviour. Attitude and behaviour change can be achieved via both routes, though 
peripheral route changes are less enduring (Petty & Cacioppo, 1986). The ELM has direct 
implications for Information Technology acceptance, Persuasive System Design (PSD), and 
Human Computer Interaction (HCI) research (Bhattacherjee & Sanford, 2006). In HCI and 
PSD contexts, peripheral and central routes may not be mutually exclusive concepts insofar 
as users may draw on peripheral cues such as source credibility whilst also examining 
argument quality in depth (Bhattacherjee & Sanford, 2006). However, in such cases central 
route processing would still require engagement with issue-relevant information and thus be 
evidenced by measures of issue-involvement.  
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While the triggering of central route processing is preferred when facilitating attitude change, 
such changes can also be achieved by peripheral route processing. Temporary/peripheral 
attitude shift has been branded by some as a “hollow victory” (Curtis, 2012, p.5) given its 
transient nature. However, peripheral attitude change may be desirable for achieving 
immediate but temporary attitude change (Rucker & Petty, 2006). A body of RG research 
has examined within-session gambling behaviours (e.g. Parke et al., 2014), highlighting the 
benefits of short-term behaviour change. Given this, regardless of routes to persuasion, 
researchers should aim to establish how RG devices impact on attitude and behaviour to 
better understand how to optimise their impact. Put simply, if RG devices can be effective, 
they should be considered successful despite short-term effects (Moseman, 2016).  
Issue-Involvement: Tenets Requiring Consideration  
While numerous variables can impact on persuasion (Wegener & Chien, 2013), the concept 
of high involvement with issue-relevant information is central to the ELM. Indeed “The model 
proposes a continuum of elaboration likelihood bounded at one end by the total absence of 
thought about issue-relevant information available in a persuasive situation, and at the other 
end by complete elaboration of all the relevant information.” (Petty, 1994, p.1). Research 
surrounding the ELM has found that high issue-involvement via increased issue-relevant 
information supersedes other factors, such as argument strength, framing, cues, source 
credibility or number of message arguments (Marshall, 2005). An evaluation of these factors 
and justification for issue-involvement measures is therefore provided in the following 
subsections. 
The Impact of Rhetorical Questions in Message Content 
Personally relevant message content is integral to central route processing, attitude change, 
and behaviour change (Petty, Cacioppo, & Goldman, 1981). Petty, Cacioppo and Heesacker 
(1981) established that message content comprising rhetorical questions also had greater 
impact than content not phrased in such a manner under low-involvement conditions. It was 
postulated that rhetorical questions encouraged low-motivated thinkers (thus less-likely to 
engage in high issue-involvement) to realise message virtues. However, rhetorical questions 
distracted highly-involved participants. While this would appear to contradict Gainsbury et 
al's. (2015b) findings, differences in how issue-involvement was manipulated might be key. 
In contrast to Petty and colleagues, whereby involvement was manipulated independently, 
Gainsbury et al. (2015b) increased involvement by embedding personally relevant content 
within rhetorical questioning, thus explaining message effectiveness. These findings 
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illustrate two points: first, personally relevant content promotes high issue-involvement 
despite rhetorical question message framing. Second, where low-involvement may occur, 
rhetorical questions may serve as a ‘catch-all’ approach to persuasive messaging.  
Motivation & Ability to Process Information, Personal Responsibility, and Warning Repetition  
While is it acknowledged that warning messages and persuasive content trigger a range of 
responses, or none at all (Ha, 1996; Rucker & Petty, 2006), for warnings to be effective, 
individuals must take personal responsibility for processing the information (Rucker & Petty, 
2006). People are generally motivated to hold correct attitudes (Petty et al., 2010) and 
personally-relevant warnings are a key driver for increased issue-involvement (Cacioppo & 
Petty, 1983). Given this, personalised warnings are likely to promote central route 
processing. Under low elaboration, increasing the number of message arguments can 
trigger peripheral route behaviour change (Petty et al., 2010) whereby recipients conclude 
that “more arguments is better.” (Ng & Kankanhalli, 2008, p.6)  though increasing the 
number of arguments has not been shown to negatively impact highly-involved recipients 
(Petty & Cacioppo, 1983). Therefore, utilising both expenditure-specific and self-appraisal 
(rhetorical) content as highlighted in the previous chapter, represents a possible solution for 
RG warning message research; as in the case of low-motivation conditions rhetorical 
questions may remain a sufficient facilitator for behaviour change.  
Information provided by a risk meter could also facilitate high issue-involvement due to 
animated and interactive content (Brajnik & Gabrielli, 2010). However, given the familiar 
traffic-light design of the risk meter (Acar, 2007), low-involved participants may engage in 
heuristic processing. Temporary attitude changes may therefore translate to behaviour 
change due to incidental exposure (i.e. ignoring risk meter readings but using the traffic-light 
output as a guide) evidenced by low issue-involvement. Furthermore, if coupled with warning 
messages, the risk meter may prime the effects of warnings thus increasing impact 
(Wogalter & Laughery, 1996). The combination of risk meter and warning message 
application and their impact on processing will therefore be determined by levels of issue-
involvement in the current PhD studies. 
Compliance with persuasive content can also be impacted by the frequency of exposure to 
it. Petty and Cacioppo (1979) demonstrated that between three and five repetitions of 
message distraction (i.e. the number of messages/occurrences where messages distract 
from primary tasks) were optimal. Variation of message content has been shown to improve 
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impact on attitude change where motivation is low, and is further improved when message 
relevance is increased (Schumann, Petty, & Clemons, 1990). This supports calls to vary RG 
message content (Blaszczynski et al., 2013). However, as outlined in the previous chapter, 
the optimal number of RG messages, and display timing remains unknown and is therefore 
examined in this thesis.  
Argument strength - “Weak” and “Strong” arguments and Argument Quality 
Message content can comprise weak or strong arguments (Petty, 1994). Strong arguments 
contain factual, personally relevant information from reliable sources, whereas weak 
arguments may be construed from less reliable sources and contain less compelling 
information (Petty et al., 1981). Argument-rich messages can also have greater persuasive 
power than argument-light messages (Flynn, Worden, Bunn, Connolly & Dorwaldt, 2011). 
Mizerski et al. (2012) demonstrated the dangers of using weak messages (defined as static 
or scrolling messages) among casual gamblers, showing that weak messages facilitated 
increased gambling activity by comparison to receiving no messages. These findings 
support Petty and Cacioppo (1979) who found that strong messages among high-involved 
participants increased persuasion, but weak messages decreased persuasion. These 
findings establish three key points. First, strong and weak messages have been defined in 
RG both in terms of message style/format, and message content. Second, that messages 
displayed in gambling environments must be ‘strong’ (i.e. pop-ups and use of issue-relevant 
information). Third, that when gambling, issue-involvement via increased relevance is the 
primary factor for behaviour change.  
Source Credibility and Liking 
Levels of trust regarding the source of persuasive messages can impact on routes of 
persuasion (Buda & Zhang, 2000). For example, information that is ‘liked’ (Marshall, 2005) 
or endorsed by celebrities may trigger peripheral route processing (Petty et al., 2010). As 
previously discussed, trust is integral to the effectiveness of RG devices as many gamblers 
are sceptical about the desire for gambling providers to promote RG (Muñoz et al., 2013). 
However, source credibility becomes redundant under high issue-involvement through 
issue-relevance (Cacioppo, & Heesacker, 1981; Kruglanski & Thompson, 1999; Petty & 
Cacioppo, 1986; Ratneshwar & Chaiken, 1991). Furthermore, given that the information 
provided by the RG devices in this project are based on personalised accurate information, 
issues of source credibility are dramatically reduced given that information is both factual, 
personalised and could also be verified by recipients.  
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Message Framing and Cues  
Message framing affects persuasion with no uniform manner of predicting or controlling for 
it (Buda & Zhang, 2000). RG messages should be framed positively or neutrally, to avoid 
negative framing (Blaszczynski et al., 2008; Gainsbury et al., 2015b), as they have been 
found to be more impactful among educated demographics (Buda & Zhang, 2000). Adopting 
positive or negative framing can lead to conflicts of interest and cause converse reactions 
to information (Buda & Zhang, 2000). Among harmful consumer industry products, 
messages are difficult to convey in a positive manner. Gamblers are aware of the risks 
involved, therefore negatively framed messages can cause a negative response. RG 
specialists therefore suggest neutrally-framed messages using accurate information (Buda 
& Zhang, 2000). Messages related to final financial risk have also been found to increase 
impact (Buda & Zhang, 2000). Given this, neutral message framing that utilises financial 
content may minimise potential variations in reaction regarding message framing and is 
adopted in this thesis. 
In addition to framing, the impact of message cues (i.e. associations derived from 
warnings/messages that can also influence thoughts or decisions based on 
heuristics/mental shortcuts) also require consideration. However, cues become less 
relevant when issue-relevant information is introduced (Kruglanski & Thompson, 1999) a 
finding that has been consistent across the ELM literature (Pierro, Mannetti, Kruglanski, & 
Sleeth-Keppler, 2004). Evaluation of arguments renders cues irrelevant, as by that stage, 
evaluation has already occurred. Judgements based on assessments carry more ‘weight’ 
than cues because people ascribe more value to their own evaluations (Kruglanski & 
Thompson, 1999). Given the nature of the RG devices proposed in this project, the impact 
of framing and cues are likely to be reduced. However, it is possible that the RG devices in 
this thesis may be perceived as a cue (the traffic-light aspect of the risk meter or the pop-up 
aspect of the warning message) and trigger holistic processing; though as previously stated, 
such occurrences would be evidenced by low levels of issue-involvement and therefore 
captured by the measures used in this thesis.  
Nature and Depth of Processing, and Favourability (Positive/Negative/Neutral Affect) 
The ELM postulates that depth of processing can add greater context to the strength of 
potential attitude change (Petty & Cacioppo, 1986) and has traditionally been captured by 
quantifying feedback using thought-listing techniques. However, thought-listing techniques 
may be ineffective (Muñoz et al., 2013) and are often not applied (e.g. Edwards et al. 2005). 
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Although individuals may recall several aspects related to persuasive content, simply 
recalling information does not indicate depth of processing regarding impact (Muñoz et al., 
2013). This is further compounded by visual messaging, and further still by the use of 
dynamic imagery (i.e. risk meter) given the documented improved recall of images by 
comparison to text-only information (Paivio, 1968) and the intuitively understood traffic-light 
metaphor (Campbell & Maglio, 1999) - see Chapter four. Petty and Cacioppo (1979) also 
demonstrated that thought-listing techniques related to message recall did not mediate 
attitudinal effects driven by issue-involvement. People may generate numerous persuasive-
content-related thoughts, but that does not make them diagnostic or useful (Rucker & Petty, 
2006).  
Alternatively, depth of processing can be established via measures or ‘deep’ or ‘surface’ 
level thoughts (Mick, 1992), which have been shown to correlate with issue-involvement 
(Muñoz et al., 2010), and has been associated with attitude change (Muñoz et al., 2013) in 
gambling contexts. Mick (1992) postulated a 4-level model to determine surface and deep 
level processing. However, issues in confidently determining differences in sub-levels of 
both surface-level (1 and 2) and deep-level thoughts (3 and 4) were highlighted (Mick, 1992). 
Depth of processing can therefore be more broadly defined by combining levels one and 
two to comprise surface-level processing, which produces feedback and reactions directly 
related to explicit message content. Similarly, levels three and four can also be combined to 
comprise deep-level processing. These comprise thoughts that are generated beyond that 
of explicit message content indicating application of personal knowledge and/or experiences 
triggered by warnings/information (Mick, 1992). Analysing qualitative feedback in this 
manner provides a more accurate measure of depth of processing. Content analysis of 
responses to open-ended question(s) that allow recipients of persuasive content to 
elaborate on how it impacted on their thoughts, enables researchers to evaluate their impact 
(Busch, 2004). Given the scope and aims of this project, employing a method that 
distinguishes message and receiver based responses more broadly is sufficient in 
distinguishing the impact of dynamic warnings in gambling contexts. While this forgoes the 
determination of exact levels of processing, this approach reduces the potential for 
erroneous inferences.  
In accordance with the ELM, artefacts such as imagery are largely associated with low-
involvement due to triggering peripheral cues. However, the findings of Muñoz et al. (2013) 
regarding graphic warnings were not coherent with the ELM, as image-based warnings 
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triggered high issue-involvement. Given the previously noted impact of interactive imagery, 
a risk meter would be predicted to facilitate central route processing, particularly given its 
‘strong’ message content (Rucker & Petty, 2006). While it is proposed that the image-based 
nature of the risk meter lends itself to increased cognitive activity (Muñoz et al., 2013), it was 
important to note the potential differing effects of the risk meter on the level of cognitive 
activity.  
Finally, the nature of cognitive processing can have either positive, negative, or neutral 
effects on attitude changes (Petty et al. 2010) based on the favourability of processing 
following exposure to persuasive content. Positive or negative changes are associated with 
more enduring attitude change, whereas neutral (no impact/preference on attitudes) largely 
result in temporary attitude and/or behaviour changes (Petty & Cacioppo, 1986). Measures 
of favourability in conjunction with behavioural intent measures could therefore provide 
additional context to the nature of attitude changes and their relative strength. 
Conclusions 
The preceding review illustrates the suitability of the ELM as a viable model to establish the 
impact of RG devices, and evidences levels of issue-involvement established via 
personalised issue-relevant information as the key determinant of central or peripheral route 
processing (Petty et al., 2010). Measures adapted by Muñoz et al. (2013) for gambling 
contexts demonstrate their reliability for measuring issue-involvement, attitude change, and 
associated thoughts (Reichert et al., 2001; Rucker & Petty, 2006) alongside gambling 
behaviours and future gambling intentions. This expands on Muñoz et al. (2013) to include 
a measure of gambling behaviour as well as self-report. Used together these measures 
could be applied to determine the impact of RG devices on cognition and behaviours, thus 
forming a clearer understanding of how persuasive RG devices are perceived by recipients. 
The following subsection provides a rationale for the methodological approach and design 
of the studies used in this thesis, inclusive of the measures used to evaluate the impact of 
the proposed RG devices.     
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Data Collection Methods and Sample for the Current Thesis Research 
Inconsistencies between gamblers’ self-reports and actual gambling behaviours (Nower & 
Blaszczynski (2010) highlight the need to measure both cognitive and behavioural output 
when testing new RG devices (Delfabbro & Winefield, 2000; Fantino, Navarro, & O’daly, 
2005). While behavioural data is more accurate than self-report, both measures can be 
misleading (Auer & Griffiths, 2016a; Phillips & Blaszczynski, 2010). Therefore, measuring 
both responses to RG devices enhances understanding of their impact and may further 
serve to clarify aspects of self-report that are consistent with behaviour by comparison to 
reports that are less reliable.  
Establishing accurate behavioural measures required a laboratory-based approach. Many 
casual gamblers report RG devices to be effective, though behavioural measures often show 
little impact (Wood & Williams, 2007). While the ecological limitations of laboratory-based 
studies are acknowledged, Ladouceur, Gaboury, Bujold, Lachance, and Tremblay, (1991) 
found no differences in gambling behaviour or cognitions between laboratory and natural 
settings, providing support for laboratory-based methods focused on cognitive aspects of 
gambling behaviour. Griffiths (2016a) also noted that although laboratory-based studies 
have ecological limitations, experimental approaches allow for greater control and 
manipulation, which can better highlight the benefits and drawbacks of proposed devices. 
While the benefits of using large datasets from online/digital gambling providers is self-
evident, such an approach was beyond the scope of this project for two reasons. First, the 
author did not have access to such gambling providers. Second, the cost in developing, 
implementing and testing the RG devices proposes in this thesis far-exceeded time and 
financial availability. 
Instead, a student-gambler population sample was selected for the studies. While there are 
contrasting arguments regarding student samples among gambling research (Barnes, 
Welte, Hoffman & Tidwell, 2010; Gainsbury et al., 2014). Wohl et al. (2010) reported identical 
patterns in findings among undergraduate gamblers and gamblers recruited from natural 
settings. Adults between the ages of 18-35 are more likely to develop gambling problems 
but are also more likely than other age groups to endorse RG features/devices/strategies 
(Gainsbury, Parke & Suhonen, 2013; Russell, 2016), with a high frequency of students 
comprising this group. Cummins et al. (2009) also suggest that developing a refined account 
of young people’s understanding of gambling is pivotal to RG developments, therefore 
justifying a student sample for this thesis. Participants were over 18 years of age and 
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educated to a (University) level sufficient to ensure message comprehension ability. Steps 
were taken, such as providing individual workstations for each participation and the closing 
down of other PC software to reduce the potential impact of distraction(s) during 
participation. This process may have also assisted in reducing social desirability biases 
(Kuentzel, Henderson, & Melville, 2008), though the possibility of Impression Management 
effects were acknowledged. A limitation of laboratory-based gambling studies is the absence 
of wagering real money. However, many gambling studies (e.g. Demaree et al., 2015; Harris 
& Parke, 2015; McBride & Derevensky, 2009) have utilised raffles as a method of eliciting a 
sense of gambling risk. This method was therefore used in each of the studies in this thesis.  
Measures  
Examination of the ELM adopted Marshall's (2005) strategy whereby a series of correlation 
or regression analyses (where possible) were performed to establish key aspects of the 
model. Behavioural measures of issue-involvement, depth of processing and attitude 
change were used to measure cognitions and behaviours consistent with either peripheral 
or central route processing. Analysis also drew on Muñoz et al. (2013) to establish future 
gambling intentions to contextualise attitude strength. Such an approach aligns with Rucker 
and Petty (2006) by capturing the extent of issue-involvement, strength of attitude change 
and types of associated cognitions.  
Issue-Involvement Scale 
Issue-involvement was measured using the scale by Cox and Cox (2001) adapted by Muñoz 
et al. (2013) for use in RG contexts. The 7 - point (1 - Not at all – 7 - Very much so) 
continuous scale (α = .88) comprised five items and included measures such as “The risk 
meter seemed relevant to me” (Appendix 5). The scale provides scores (5 – 35), from which 
total and/or average scores can be derived (low = 1 – 3.9). 
 
Attitude Change Scale 
Attitude change was measured using the scale developed by Reichert et al. (2001) and 
adapted by Muñoz et al. (2013). The continuous scale comprises four items on a 7 - point 
(1 - Not at all to 7 - Very much so) scale (α = .90) and includes measures such as “Did the 
warning messages cause you to think differently about gambling?” (Appendix 6). The scale 
provides scores (4 - 28) from which total and/or average scores can be derived (low = 1 – 
3.9). 
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Need for Cognition Scale 
The Need for Cognition (NFC) scale (Appendix 7) is a measure (α = .90) of the extent 
individuals enjoy effortful thinking, and comprises items such as “Thinking is not my idea of 
fun” (Cacioppo & Petty, 1981). The scale has been shown to correlate with desire to seek 
out information on task-related issues (Bertrams & Dickhäuser, 2010; Curşeu, 2011). The 
scale provides scores between 18-162. High and low scores reside in the upper (113.4) and 
lower (48.6) 30% of the scale (Haugtvedt & Petty, 1992). University students often score 
highly in NFC (Cacioppo & Petty, 1981). The NFC (short) scale contains 18 - items on a 5 -
point scale (1 - Strongly Disagree - 5 - Strongly Agree) and was included in the study to add 
further context to the impact of RG devices to ascertain their impact on thoughts and 
behaviours.  
Future Behavioural Intent Scale 
The future gambling intent scale was developed by Maddux and Rogers (1983) and adapted 
by Muñoz et al. (2013). The continuous scale comprises three items using a 7 - point (1 - 
Not at all to 7 - Very much so) scale (α = .70) and includes measures such as “I intend to 
cut down on the amount of money that I gamble” (Appendix 8). The scale provides scores 
(3 – 21), from which total and/or average scores can be derived (low = 1 – 3.9). 
Gambling-Related Cognitions Scale 
Given that RG devices have been shown to reduce erroneous cognitions, the final study 
included pre and post measures using the Gambling Related Cognitions Scale (GRCS) 
(Raylu & Oei, 2004) to examine if the RG tools used in this thesis had any additional effects 
on GRC. The GRCS is a 23 - item scale (α = .93) and is a reliable measure among non-
clinical/general population gamblers. The 7 - point scale (1 - Strongly disagree to 7 - Strongly 
agree) measures five subtypes of GRC: Gambling Expectancies (α = .89), Illusion of Control 
(α = .91), Predictive Control (α = .87), Inability to Stop Gambling (α = .87) and Interpretive 
Bias (α = .77) (Appendix 9). 
The Problem Gambling Severity Index (PGSI) 
The PGSI (Wynne, 2003) has been shown to be a robust measure (α = .84) of problem 
gambling among non-clinical samples (Currie, Casey, & Hodgins, 2010) and was therefore 
used for the studies in this thesis (Appendix 10). The 9 – item scale includes statements 
such as “Have you bet more than you could really afford to lose?” which is scored on a 4 – 
point scale (0 = Never, 1 = Sometimes, 2 = Most of the time, 3 = Almost always) and framed 
during the last 12 months. While variations on PGSI scoring have been debated and applied 
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(e.g. Currie et al., 2010), PGs were identified as those scoring eight or more on the scale 
(Wynne, 2003). PGs were not included in any of the studies in this thesis, given that they 
are not the target demographic for RG devices (Blaszczynski et al., 2014).  
In study one, issue-involvement, attitude change and future gambling intentions were 
measured on the original scale (1 - Very much so – 7 - Not at all) in accordance with the 
original authors. However, to ensure consistency (low – high) with other measures used in 
the thesis; for studies two, three, and four the scale by Muñoz et al. (2013) was used as 
detailed above. Depth of processing measures were not recorded in study one given the 
exploratory nature of the study. 
Development of Roulette Testing Software: Existing Gambling Task Measures 
and Rationale for Using Roulette 
Roulette is a simple game, but includes many betting options. The standard European table-
layout (as used in this thesis) provides 154 different betting choices at a range of odds from 
37-1 (2.7%) to even money (47.3%) inclusive of the house-edge. Therefore, while there are 
a number of gambling tasks in the psychological literature designed to evaluate decision-
making under a variety of risk-based conditions (see Appendix 11 for review), such tasks 
did not meet the necessary criteria or realism to test the RG devices in this thesis. Previous 
roulette software used for research purposes has either traded game-play authenticity for 
accurate gambling measures (e.g. Jardin & Wulfert, 2012) or forgone accurate behavioural 
measures for increased authenticity (e.g. Cole et al., 2010). Many tools also lack the ability 
to implement and test RG devices. To address this, the author developed a simulated 
roulette software tool (Figure 2.1) to create a more realistic roulette gambling environment. 
The software featured complete roulette playability and was designed using Microsoft Visual 
Basic programing language, and operated using Microsoft Excel (see Appendix 12 for 
detailed functionality). 
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Figure 2.1: Screenshot of Roulette Software (with Risk Meter)
 
 
Development of New Risk Coefficient 
Incorporating risk-based approaches based on gambler activity has been highlighted as a 
useful research avenue (Schellinck & Schrans, 2011). Therefore, a risk coefficient that 
incorporates monetary fluctuations was devised and used in this thesis to provide a more 
comprehensive metric than those currently used in the literature. The basic premise for all 
gambling-based risk coefficients comprise combined expenditure and probability. The 
earliest coefficient in the gambling literature was devised by Ladouceur, Tourigny and 
Mayrand (1986) (Figure 2.2), which calculated risk based on individual wagers.  
Figure 2.2: Original Risk Coefficient 
𝐶𝑟 =
𝑀𝑖 𝑥 𝑃𝑟
𝑀𝑡
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This coefficient has been adapted whereby Mt represented the total wager amount (Floyd 
et al., 2006) and the number of remaining tokens (Steenbergh et al., 2004). However, given 
that these coefficients are calculated using raw monetary or probabilistic figures, they have 
no frame of reference attached to them.   
 
To address this - and the aforementioned necessity for within-session RG approaches - a 
proportional approach to measure risk was adopted. This aligned with the current direction 
of RG research and provided/used percentage measures to produce risk scores. Application 
of previous approaches would be unsuitable for RG device output as they do not account 
for relative bankroll position. Starting bankroll position is crucial to risk measures, as 
prospect theory (Wakker, 2010) has demonstrated that deviations from this point can alter 
risk preferences. Therefore, gambles of identical probability and wager amounts carry 
different levels of risk dependent on bankroll position, which are evident in House-Money 
effects and Break-Even effects. House-money effects explain increased risk-taking with 
money won, as it is ascribed a lesser value than one’s own money (Cárdenas, Roux, 
Jaramillo, & Martinez, 2013). Conversely, break-even effects can elicit greater risk-taking as 
losses occur, in an attempt to return to original wealth (Thaler & Johnson, 1990). Reference 
dependence explains how risk perception is relative to fluctuations from reference points, 
which in gambling contexts equates to a gambler’s starting/original credit(s) (Lien, 2011). As 
gamblers move away from reference points, value judgements are desensitized (diminished 
sensitivity), thus explaining increased risk-taking. Such findings also partially explain why 
pre-set limits are often exceeded (Blaszczynski et al., 2015) and justify the necessity to 
include reference points in risk measures. Planned/forecast bets have no impact on 
reference points. Andrade and Lyer (2009) evidenced this, finding significant differences 
between planned and actual gambling behaviour. Such findings also highlight weaknesses 
in voluntary limit-setting tools and partially explain their limitations. 
 
Phillips and Blaszczynski (2010) used an alternative measure of risk based on average 
payout devised from the frequency of preferred betting choices. Expenditure was not a factor 
in their study as participants were given unlimited gambling tokens. Spenwyn et al. (2010) 
measured risk based on total amount bet divided by number of spins. In both cases, these 
measures were derived from an entire session and are not suitable for developing real-time 
measures. Recent research on theoretical loss (Auer et al., 2012; Auer & Griffiths, 2014b) 
Page | 49 
 
highlighted the importance of considering house-edge in conjunction with wager sizes to 
ascertain accurate measures of betting intensity, though such a measure is more applicable 
when used with games with different house-edges across gambling sessions varying in 
length/expenditure and was therefore not applicable to this thesis.  
To address the issues discussed above, a coefficient incorporating the aforementioned 
principles of prospect theory (Wakker, 2010) was developed and applied to the risk meter 
(Figure 2.3).   
Figure 2.3: Amended Risk Coefficient  
𝐶𝑟 =  
(∝ 𝑀𝑖) + (∝ 𝑇𝑝) + (∝ 𝑇𝑢) ± (∝ 𝑀𝑏𝑑)
4
 
 
Development of the Risk/Probability Meter 
The risk meter was designed using Adobe Photoshop. The programming code to operate 
the needle was developed using Microsoft Visual Basic. The principles of the needle 
operation were based on the Sine and Cosine concepts of trigonometry. The code is applied 
to the 240º operational area of the meter (Figure 2.4). 
Figure 2.4: Screenshot of the Risk Meter  
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Development of Warning Messages 
Warning messages were displayed in the centre of the screen (Gainsbury et al, 2015a) and 
contained an ‘OK’ push button that required participants to click to remove the message 
from the screen before gambling could continue (Monaghan, 2009). The upper ribbon of 
warning messages also contained the word ‘Warning!” accompanied by a yellow triangle 
hazard warning icon to increase attention (Wogalter & Laughery, 1996). Text was clearly 
worded in black text on a contrasting light background with clear and easy to process 
phrasing (Figure 2.5).  
Figure 2.5: Example Warning Message 
 
 
Ethical Considerations  
Research based in harmful consumer industries requires extensive ethical consideration. 
While this project was not funded by a gambling provider, having a clear understanding of 
practical, moral, and ethical issues that gambling researchers face is pivotal to locating 
oneself in the field. Researchers and policymakers continue to develop a mutual 
understanding regarding the development of RG systems (Wardle et al., 2014). Researchers 
must therefore ensure that research is focused on answering legitimate questions and be 
prepared for unanticipated outcomes, data sharing, and publication of findings. With regard 
to this thesis, each study ensured that participants were informed of study aims and their 
right to withdraw. Ethical protocols aligned with the British Psychological Society (BPS) code 
of ethics (BPS Committee, 2009). 
Conclusions 
This chapter provided a review of the ELM evidencing its suitability to examine the RG 
devices proposed in this thesis. Appropriate scale measures were identified and justified. 
The review also illustrated the need to develop a new software tool that provided more 
accurate and realistic gambling environments to test the proposed RG devices, and a new 
risk coefficient applicable to the proposed risk meter. The following chapter presents Study 
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one of this thesis, which examined the impact of the newly developed risk meter on gambling 
attitudes and behaviours to ascertain its effectiveness as an RG decision-aid for roulette 
gamblers.  
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Chapter 4: Study 1 - Risk and Expenditure in Digital Roulette: The Impact of 
a Dynamic ‘Risk Meter’ on Persuasive Decision-Making 
 
Introduction 
The preceding chapters highlighted both the popularity of pop-up warning messages in RG 
research, and the potential of a dynamic risk meter as a personalised decision-aid to monitor 
gambling risk. The present study examined the effectiveness of a dynamic risk meter in 
digital roulette for further testing later in this thesis as a potential alternative or 
accompaniment to optimised pop-up warning messages.  
The use of pop-up warning messages has become a key area of RG research. (e.g. 
Gainsbury et al., 2015a; Stewart & Wohl, 2013). However, their impact on gambling 
behaviour is varied and limited (Griffiths & Wohl, 2015). The lacking personalisation of 
previous RG devices has been highlighted, causing increased personalisation to become a 
major avenue in RG research. Such an approach also aligns with the principles of informed-
choice outlined by the Reno Model (Shaffer et al. 2015). The approach aims to increase 
user attention to, and compliance with, personalised gambling advice with a view to assist 
them in making more informed choices. Such an approach allows gamblers to remain 
autonomous but informed in their gambling activities. However, inconsistencies regarding 
the impact of pop-ups have highlighted calls to develop innovative ways of providing 
personalised information to gamblers, one such method being the potential of a risk meter 
that could be used as an interactive decision-aid for monitoring gambling risk (Wiebe & 
Philander, 2013).  
The provision of personalised information has differing effects on cognitive processing in 
contrast with generic information, and can trigger both temporary or enduring attitude 
change that can impact on the behaviours. The ELM of persuasion is a dual-process 
decision-based model that demonstrates how persuasive information is perceived and 
processed using either central or peripheral routes (Petty et al., 2010). Central route 
processing is triggered by greater involvement with persuasive content, which can lead to 
stronger attitude changes, subsequent behaviour change, and changes in future gambling 
intentions (Muñoz et al., 2013). Alternatively, peripheral route processing relies on heuristics 
leading to low-involvement with persuasive content (Petty et al., 2010). Information 
relevance and issue-involvement are central drivers of attitude change particularly where 
arguments are strong (Petty & Cacioppo, 1979). While pop-up messages have previously 
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been labelled as ‘strong’ by comparison to weaker (e.g. scrolling) messages (Mizerski et al., 
2012), argument strength in RG research is primarily operationalised by message content 
(e.g. Gainsbury et al., 2015b; McGivern, 2014). Focus is placed on the concepts that 
message providers wish to draw attention to, to encourage changes in attitude and 
behaviour (e.g. drawing attention to gambler’s fallacies or current incurred losses). Strong 
arguments therefore refer to persuasive content that is reliable (accurate) and personally 
relevant (Petty, Cacioppo, & Goldman, 1981). Strong issue-relevant arguments are 
therefore central to behaviour change regardless of routes of persuasion, which further 
supports Wood and Wohl (2015b).  
Personalised feedback about actual gambling behaviour can therefore have greater utility 
than warnings pertaining to pre-set limits (McGivern, 2014). However, McGivern showed 
that preferences for risk changed for gamblers receiving bankroll-specific messages such 
that risk in terms of expenditure was offset for increased risk in terms of gambling probability. 
This finding therefore demonstrates that accurate, personalised messages are useful but 
cannot capture all elements of risk-taking in roulette. Given this, further research should 
examine how warnings that comprise a more comprehensive measure of risk can facilitate 
reductions in gambling expenditure and risk, and is therefore examined in this study. This is 
important for two reasons; first, pop-up warnings have limited effectiveness before saturation 
and dismissive behaviour can occur (Bahr & Ford, 2011), meaning that application of such 
an approach requires careful consideration to achieve optimal impact. Second, given that 
risk preferences can fluctuate (McGivern, 2014), a method that is responsive to changing 
risk preferences, such as a risk monitoring system should be explored, which is the focus of 
this study. Response to persuasive content can also be impacted by an individual’s 
propensity to engage in effortful thinking, termed Need for Cognition (NFC) (Cacioppo & 
Petty, 1981). NFC is a scale measure that examines the extent to which an individual may 
consider the implications, meanings and nuances of persuasive arguments in general 
(Cacioppo, Petty, & Morris, 1983). Although persuasive content may be highly issue-
relevant, individual differences in willingness to engage in effortful thinking may play a role 
in being persuaded by warning messages. Willingness to engage is captured in part by NFC, 
which may serve as a useful method for locating the source of effortful cognitions (Cacioppo 
et al., 1983). More importantly, the NFC scale measures individual characteristics beyond 
routes of persuasion (Moss, 2016; Petty, Brinol, Loersch, & McCaslin, 2009) and has been 
shown to be a useful measure in gambling tasks (Harman, 2011). Given this, the NFC 
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measure was included in the present study given its potential to highlight pertinent aspects 
of gambling behaviour in relation to persuasion content. 
A popular method in the persuasion literature regards the use of intuitively recognised traffic-
light metaphors as a means to communicate risk levels (Campbell & Maglio, 1999). Such 
methods have also been adopted in RG research. Wohl et al. (2014) tested a pop-up limit-
setting device on virtual EGMs that adopted a traffic-light warning system. Warnings were 
‘amber’ when predetermined limits were approached followed by a ‘red’ traffic-light message 
indicating when limits were reached. The study found that the improved system was 
preferred by gamblers and increased adherence to pre-set limits by comparison to the 
standard warning message tool, and illustrates the impact of issue-relevant message 
content regarding the ELM. Traffic-light metaphors have also been adopted in data-tracking 
tools to serve as risk measures relating to individual gambling behaviours. A number of risk 
management RG platforms exist across a range of gambling sites and terminals offering 
services to gamblers allowing them to track and monitor gambling time and expenditure 
amounts, set limits and seek advice about gambling (e.g. PlaySmart, GameSense, and 
Mentor) many of which having also adopted traffic-light designs to depict gambling risk (e.g. 
iCare, GamGard, BetBuddy, PlayScan). BetBuddy and PlayScan being optimal examples 
of such an approach – see Appendix 1. 
Traffic-light metaphors are commonly applied within decision-aids across the consumer 
industry, including existing RG devices. PlayScan is a gambling monitoring platform that can 
be used to track individual gaming behaviour and allow customers to monitor their gambling 
activity (Wood & Wohl, 2015). Its features are similar to other systems previously listed, and 
include options to set personalised budgets, self-exclusion options, and also self-diagnostic 
measures so players can self-assess gambling behaviour. The system draws on data from 
the customer’s previous year of gambling to forecast models for current and future risky 
gambling. A traffic-light system is employed to depict levels of risk across various 
components on the system making it intuitive and easy to understand. Feedback on the 
PlayScan system was mixed but generally positive. A survey of 2348 users revealed that 
26% had activated the PlayScan system. Those who did not use it reported that it was due 
to not thinking they needed it (75%), not knowing what it was (17.5%), and thinking that it 
was for PGs (11%). Collectively, 14% reported that it took too long to sign up, that they did 
not want data being collected and that they could not be bothered to activate it. Of those 
using PlayScan, 23% reported using it because they wanted to gamble safely, and wanting 
Page | 55 
 
to better understand their gambling behaviour (11%) (Griffiths et al., 2009). However, it was 
noted that while the algorithms used by PlayScan are accurate, many of the gamblers 
scored in the ‘Green’ rating which may have been a misleading representation of their 
gambling risk. Given that data is analysed over long periods, it may be difficult for the system 
to highlight immediate and more responsive nuanced changes in gambling choices (Griffiths 
et al., 2009). These findings suggest that implementing a mandatory, automatically activated 
within-session gambling monitoring device – as examined in the present study - would be 
both useful and well-received among casual gamblers in helping them to gamble more 
safely, whilst also removing the need to collect personal information about them. This also 
aligns with calls for mandatory RG devices (Blaszczynski et al., 2014). 
Traffic-light metaphors are effective because they are intuitively understood in a range of 
contexts including digital environments and have therefore been applied across a variety of 
health-based informed-choice/warning systems including food-package labelling 
(Food.gov.uk, 2014), the financial sector (Drescher, Roosen, & Marette, 2014), and fitness 
and diet management systems (National Institute for Health and Care Excellence, 2013). 
Campbell and Maglio (1999) showed that traffic-light metaphors improved web-navigation 
efficiency, which supports the concept of highlight validity whereby the use of colours (i.e. 
traffic-lights) decreases visual search times and eases cognitive processing.  
Mental model theory is a useful way to explain the effectiveness of visual-aids and traffic-
light metaphors. Mental models are an internal representation of a given situation or possible 
truths (Johnson-Laird, 1994). Individuals construct mental models based on representations 
that are used to effectively understand a situation, with research primarily focused on the 
visual system and human perception (Schnotz, 2002). Conceptual mental models use pre-
existing knowledge stored in long-term memory to populate mental models, thus improving 
internal representation (Richardson & Ball, 2009). These distinctions explain why known 
systems such as traffic-light metaphors ease cognitive processing.  
Both text and imagery are categorised as representations, but are distinctly classed as 
symbols and icons respectively. Symbols (text) have arbitrary functions associated with 
convention, whereas icons (imagery) are not arbitrary, and are associated with object 
similarity. Both are also classed as being descriptive or depictive respectively, whereby 
depictive representations can be understood in both a concrete or abstract manner. 
Fundamentally, representations are used to form mental models; however, while textual 
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(symbolic) information triggers verbal (and possibly also iconic) cognitive subsystems to 
generate models, imagery can trigger both verbal and visual subsystems. This dual 
processing (Paivio, 2006) can result in enhanced understanding of given representations. 
Schnotz and Bannert 2003 (as cited in Schnotz, 2002) developed an integrated model to 
illustrate how descriptive and depictive representations initiate higher order processing 
whereby top-down processing draws on cognitive schemata to access task-relevant 
information for the formulation of mental models. Combining both text and imagery in 
persuasive content can therefore lead to refined comprehension by comparison to text-only 
or image-only based representations (Andrews et al., 2014; Bétrancourt & Bisseret, 1998). 
It is important however, to acknowledge individual differences in the creation of mental 
models. Schnotz, (2002) states that mental model formation is dependent on prior 
knowledge and cognitive abilities. Given that traffic-light metaphors are documented as 
recognisable systems (Campbell & Maglio, 1999), it is reasonable to infer that adults 
educated to university level (the present study sample) met the criteria to comprehend the 
information provided by images and text. Moreover, the provision of related image and text-
based information is posited to further ease the process of mental model formation (Andrews 
et al., 2014; Bétrancourt & Bisseret, 1998).    
Combining text and imagery has been shown to be effective in facilitating behaviour change 
in financial-based (Drescher et al., 2014) and gambling contexts (Muñoz et al., 2010). 
Gregory, Irwin, Faulks, and Chekaluk (2016) emphasised the impact of integrating text and 
imagery into personalised traffic warnings responsive to speed-limits, which showed 
significant reductions in speed by comparison to static signage. Wohl et al. (2010) showed 
that educational videos increased the likelihood of EGM gamblers staying within their limits. 
However, a follow-up study comparing an educational video with pop-ups regarding 
expenditure limits showed both methods to be effective RG devices, emphasising the impact 
of dynamic imagery in RG contexts. Muñoz et al. (2013) showed that fear appraisals via 
graphic warnings were more effective than text-only warnings in facilitating attitude change 
and compliance with RG advice.  
While these findings fundamentally demonstrate the improved impact of persuasive imagery 
over persuasive text, it should be noted however that eliciting emotions such as fear can 
lead to recipients becoming frustrated, irritated, angry and/or annoyed (Süssenbach et al., 
2013) and potentially lead to negative reactions to warnings thus compromising their 
effectiveness (Fukunaga et al., 2013). Zahra et al. (2015) found no differences in reasoning 
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accuracy between positive and negative graphic warnings pertaining to the dangers of 
alcohol, suggesting that scare-mongering may be an ineffective and unproductive approach. 
Indeed, Zahar and colleagues suggest a neutral approach. In addition, the use of imagery 
to convey information has been argued to be less susceptible than pop-ups to the potential 
negative impacts of repetition (Glenberg & Langston, 1992). Recipients of interactive 
imagery can repeatedly extract information to be used in decision-making processes thus 
increasing engagement and involvement (Lundeberg et al., 2011).  
Mental models can increase attention and monitoring behaviours (Schnotz, 2002), therefore 
the use of dynamic imagery can be applied as a method to maintain focus on changing 
visual stimuli. While both text and imagery can generate mental models (Von Mayrhauser & 
Vans, 1995) that can be used to represent ‘situations’, imagery is purported to have richer 
qualities than text, which can lead to greater elaboration (Glenberg & Langston, 1992). For 
example, depictions (rather than descriptions) are not limited to information regarding their 
form and are therefore effective in drawing on current information and the formation of new 
information (Schnotz, 2002). To conclude, humans are active ‘sense-makers’ and the 
utilisation of text and imagery optimises comprehension. Perceived images are mapped to 
existing cognitive schemas to improve understanding thus supporting the intuitive 
effectiveness of traffic-light metaphors in warning systems (Hochpöchler et al., 2013).  
It has been argued that dynamic, interactive imagery offers further benefits in the 
development of mental models and comprehension that static imagery cannot facilitate. This 
was suggested by Rasch and Schnotz (2009) who showed improvements in identifying time 
differences on a dial-based system. Indeed, Peller, LaPlante, and Shaffer (2008) highlighted 
an increased need for the dynamic exchange of information between gamblers and 
providers. Dynamic images have a minimal negative impact on recipient reactions 
(McCrickard et al., 2003). Chang (1999) found high issue-involvement (i.e. greater 
involvement with message content) to be the crucial factor in high elaboration when testing 
online banner advertisements. Chang found that high issue-relevance increased click-
through and that dynamic animation increased involvement under low-involved participants. 
Such findings highlight the potential of interactive devices as a method of facilitating 
engagement with persuasive information.   
Despite the above findings, interactive technologies have received little attention in the RG 
literature. While aspects such as pre-commitment devices and personalised data-tracking 
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systems contain an element of interaction, they lack the continuous and responsive level of 
feedback offered by decision-aids. Interactive technologies in the health-sector provide 
feedback in response to changing situations (Duggan, 2016). They have been shown to 
increase attention to stimulus, increase satisfaction, and facilitate attitude change (Eastman, 
Iyer, & Eastman, 2011). This was further supported across the general health-sector with a 
view to using interactive technologies to promote positive functioning (Riva, Baños, Botella, 
Wiederhold, & Gaggioli, 2012). Samek, Hur, Kim, and Yi (2016) tested an interactive sorting 
tool developed using Microsoft Excel and found that participants using interactive 
technologies improved decision-making time and also showed higher proportions of 
‘procedurally rational’ behaviour. Such findings support the notion that interactive 
persuasive systems are well-received, can impact positively on attitude change, and can 
result in increased rational thinking and behaviour. These findings support the assertion that 
perceptual and decision-making cognitions are inextricably linked (Furnas, 1997) and further 
support the rationale for testing the impact of a decision-aid in the form of an interactive risk 
meter in gambling contexts.  
Decision-aids provide faithful information to users and are therefore a trustworthy source 
(Parke et al., 2014; Phillips & Blaszczynski, 2010). Despite their noted potential (Phillips & 
Blaszczynski, 2010) decision-aids have been scarcely applied in RG contexts but have 
produced promising findings. Phillips and Blaszczynski (2010) tested a ‘Basic Strategy’ 
decision-aid among 24 student gamblers when playing a laboratory-based version of 
Blackjack. Results showed that the decision-aid positively influenced both the direction of 
risk-taking and wager size based on the risk-level of the cards shown, demonstrating that 
decision-aids can be an effective device for influencing less risky gambling behaviour. 
However, the need to improve decision-aids for use in safeguarding contexts is noted.  
Furthermore, Phillips and Blaszczynski (2010) showed that undergraduate roulette 
gamblers were influenced by the provision of previous winning numbers (a common feature 
of roulette that has no bearing on future roulette outcomes) in a laboratory-based study. The 
importance of these findings are threefold. First, the authors highlight that the findings 
support the notion that the provision of ‘accurate’ information can influence decision-making 
processes (despite such information being misleading). Second, the complexity of betting 
options in the game of roulette is highlighted. Third, the findings illustrate the need to provide 
gamblers with faithful, accurate information that can better inform gamblers, as asserted by 
Blaszczynski et al. (2008). Decision-aids have also been shown to be more influential when 
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time pressures are removed (Phillips & Blaszczynski, 2010). This is beneficial concerning 
the game of digital roulette where (in single player versions and EGMs) no time limits are 
enforced between bets. This mode of play represents roulette gambling on all EGMs and a 
large proportion of online roulette gambling, and is therefore the approach used in this study. 
Despite the benefits of both pop-ups and behavioural tracking tools, both approaches have 
noteworthy drawbacks. Pop-up warning messages have limited use before saturation can 
cause frustration (Chatterjee, 2008). This can compromise their application and means that 
they are not conducive to providing continuous player feedback (Blaszczynski et al., 2014; 
Wood et al., 2014). Additionally, data-tracking tools violate principles of dual-task processing 
capability particularly where tasks are split between multiple screens in digital contexts. 
Gamblers are therefore not mindful of RG information as it is too far removed from the 
primary task (gambling), thus explaining low uptake or impact (Hegarty & Just, 1993; 
Monaghan, 2009). Furthermore, while data-tracking systems can provide a range of 
personalised detailed gambling account data, such systems lack the ability to provide 
immediate gambler wager-related feedback, which is crucial to the evaluation of immediate 
(rather than overall) gambling risk (Li, 2003). This could be achieved via the use of a 
‘decision-aid’ such as the risk meter proposed in the present study.  
The interactive nature of a risk meter could maintain attention via interaction (Rucker & Petty, 
2006) and provide gamblers with an appreciation of risks relative to their behaviour 
(Wogalter & Laughery, 1996). The intuitive nature of the design may improve understanding 
and increase engagement via personal relevance (Kostek & Ashrafioun, 2014), which is a 
precursor to positive attitude change (Acar, 2007). Such a design also enables the distillation 
of gambling risk into a single figure, thus acknowledging gambler literacy by reducing 
information to understandable and concise measures (Wiebe, 2011 cited in Dragicevic et 
al., 2011). 
A risk meter addresses calls for increased personalised within-session RG devices 
(Blaszczynski et al., 2014), improved informed-choice (Shaffer et al., 2015), and provision 
of accurate information (Gainsbury & Blaszczynski 2016). An interactive risk meter could 
promote integrated rather than divided decision-making (Campbell & Maglio, 1999), and 
subsequent positive attitude change (Eastman et al., 2011) via increased rational thinking 
(Samek et al., 2016). The dynamic nature of a risk meter may serve as a ‘catch-all’ 
mechanism triggering behaviour change via different routes of the ELM whereby temporary 
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attitude change via low-involvement with the meter could be triggered by heuristic cues as 
detailed by Petty et al. (2010). Conversely, high-involved participants may experience 
attitude change via central routes of the ELM given the interactive, issue-relevant nature of 
information provided. This is supported by Shamdasani, Stanaland, and Tan (2001) who 
demonstrated the dual nature of variables in terms of routes of processing. When developing 
RG tools, information should also be displayed in an easy to view area, and be dynamic in 
nature (Blaszczynski et al., 2013) - a risk meter displayed prominently within the game-play 
area on the screen (as in the current study) addressed this need. 
The use of a decision-aid such as a risk meter may serve to bridge the gap by providing 
continuous accurate personalised player feedback to gamblers whilst reducing the risk of 
saturation effects associated with pop-up messages and improving the provision of issue-
relevant dynamic risk-based information to gamblers. The preceding review demonstrates 
the effectiveness of traffic-light systems both across the general health sector and in RG 
research, and decision-aid in the form of a risk meter as a ‘light-touch’ approach has been 
highlighted by gamblers as a potential effective way of monitoring and preventing gambling 
risk (Wiebe & Philander, 2013). Thus, the current study examined a dial/chart based traffic-
light style system - used in some current RG tracking systems and existing RG research 
(Wohl et al., 2014) - in within-session game-play environments to enable gamblers to utilise 
personalised dynamic information responsive to gambling selections/wagers that denotes 
gambling risk. Furthermore, focus groups regarding the use of traffic-light systems in RG 
expressed use of percentages as a preferred method of communicating information (Wohl 
et al., 2014). Given this preference, an interactive dynamic risk meter responsive to real-
time gambler selections utilising the existing traffic-light metaphor to denote risk on a 
proportional (0-100%) percentage scale was used in the present study, and met the criteria 
for RG recommendations in existing research. 
The present study examined the impact of an interactive risk meter to denote gambling risk 
to address the shortcomings of pop-up messages whilst delivering continuous accurate 
feedback to gamblers. Given that personal relevance and issue-involvement are the central 
tenets to the ELM in determining central or peripheral route processing (Wagner & Petty, 
2011), this study examined the impact of a risk meter that provided personalised feedback 
on gambling selections to determine levels of issue-involvement and attitude change. The 
following hypotheses were tested (see Analytic Strategy section below for further detail). 
Given that previous findings show general support for RG devices and utilisation of traffic-
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light systems to denote risk (e.g. Wood & Wohl, 2015b), hypothesis one predicted those in 
the Risk Meter group to have higher Average Probability of Success, lower Average Wager 
Amounts, and lower Average Risk (coefficient) by comparison to those in the No Risk Meter 
Group. 
Hypothesis two predicted those in the Risk Meter group to exhibit high levels of issue-
involvement indicating central route ELM processing (Risk Meter group only), which was 
hypothesised to predict Average Probability of Success, Average Wager Amount, and 
Average Risk (coefficient). Following this, hypothesis three predicted high levels of issue-
involvement with the risk meter to promote high levels of attitude change (Risk Meter group 
only). In accordance with Muñoz et al. (2013) hypothesis four predicted those in the Risk 
Meter group to exhibit greater levels of change in future gambling intentions than those in 
the No Risk Meter group. 
Hypothesis five used scale measures of NFC which were anticipated to predict gambling 
behaviours related to wagering, probability and risk in both the Risk Meter and No Risk Meter 
groups. Finally, hypothesis six measured time differences between gambles for those in 
Risk Meter and No Risk Meter groups to better understand the impact of the risk meter on 
cognitive processing. Aligning with Campbell and Maglio (1999), hypothesis six was two-
tailed; longer time differences between gambles for those in the risk meter group were 
predicted to reflect the impact of divided processing. Alternatively, reduced time between 
gambles (where significant differences in gambling behaviours occurred) would indicate 
integrated processing.  
Finally, a series of additional exploratory follow-up questions using scale measures (see 
Method) were recorded to evaluate the usefulness of the risk meter to contextualise the 
study findings and form a more detailed understanding of the thoughts and opinions 
regarding the risk meter. 
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Method 
Design 
A between-groups design with one independent variable, Risk Meter with two levels (Risk 
Meter and No Risk Meter) was employed. Dependent variables were Risk (devised via risk 
coefficient – see Chapter 3), Average Wager Amount and Average Overall Probability (taken 
from each gamble). Further analyses for those in the Risk Meter Group measured Issue-
Involvement and Attitude Change in accordance with the ELM (see Materials section and 
Chapter 3). All participants completed the Future Gambling Intention scale.  
Participants 
The sample comprised of 83 (Males = 22, Females = 61) undergraduate student gamblers 
(M = 23.37 years, SD = 8.56). The sample represented mixed ethnic backgrounds: African 
= 5 (6%), British = 58 (69.9%), Caribbean = 2 (2.4%), Northern Irish British = 2 (2.4%), Polish 
= 2 (2.4%), other backgrounds were also represented. Participants were recruited from UK 
Universities in the Northeast and East Midlands via convenience sampling.  
Materials 
The PGSI screened-out PGs (see Procedure). Behavioural data were gathered using a 
simulated roulette software tool developed for the thesis, and featured a fully functional 
roulette table and wheel (see Chapter 3). Risk meter output utilised the risk coefficient 
designed for this thesis, which controlled for fluctuations in bankroll amounts, expenditure, 
and probability (see Chapter 3). Data were encrypted for ethical and data protection 
purposes (Table: 2.1).  
Table 2.1: Study one Scale Measures  
Measure Scale 
Issue-involvement (5 - items) 1 - (Very much so) – 7 - (Not at all) 
Attitude Change (4 - items) 1 - (Very much so) – 7 - (Not at all) 
Future Gambling Intentions (3 - items) 1 - (Very much so) – 7 - (Not at all) 
Need for Cognition (18 - items) -4 Strongly Disagrees – 4 – Strongly Agree 
 
Procedure  
Participants were invited to take part in a roulette gambling study (Appendix 13) to win raffle 
tickets for a £75 Amazon voucher. Upon confirmation of informed consent (Appendix 14), 
participants provided demographic details and completed the PGSI. Those scoring less than 
eight took part in the experiment (M = .86, SD = 1.47). Participants scoring eight or more 
were debriefed and thanked for their participation (Appendix 15), one participant met this 
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criterion. Eligible participants played a simulated roulette game with £1000 credit. Group 
frequencies were: Risk Meter = 41 participants, No Risk Meter = 42 participants.    
Participants were assigned to groups by month of birth (Lawlor, Clark, Ronalds & Leon, 
2006) and completed the study individually. Participants received mandatory game-play 
instructions. The Risk Meter group received information about the risk meter and its purpose 
via a dialogue box before game-play commenced. Wagers on the roulette table were 
selected using a mouse/pointe). A ‘Spin’ push-button activated the roulette wheel and ball, 
which subsequently displayed the result. For those in the Risk Meter group, levels of risk 
were displayed on the meter in response to wager selections credits were wagered. Credits 
were displayed as monetary amounts (Ladouceur & Sévigny, 2009). Participants played 20 
spins/turns, or until credits were depleted. Aligning with many online gambling website 
designs, and Category-B EGMs (Harris & Parke, 2015; Reed, 2013), the software featured 
a European style (single zero) roulette wheel. Participants could place bets up to £100 
credits per spin with stake-selection options ranging from £1, £5, £10, £25, £50, £75, and 
£100. Participants could select different amounts on different betting selections (see 
Glossary). When game-play finished, participants responded to scale measures presented 
via a series of dialogue boxes programmed into the software. Participants were debriefed 
and thanked for their participation (Appendix 16). During debriefing participants were 
informed that all participants had an equal opportunity to win the raffle. Participants could 
withdraw at any time during the study and given a two-week timeframe to withdraw after 
participation. The study was approved by the University ethics committee (Appendix 17). 
Analytic Strategy  
For each test, data were screened to remove outliers where necessary using z-scores 
(references to outliers were only made where this occurred, see individual hypotheses). 
Kolmogorov-Smirnov tests examined normality and homogeneity of data to determine 
appropriate application of inferential tests (Field, 2009) (see Appendix 18 for SPSS output). 
Although not all the assumptions of ANOVA were met (in some analysis), where the data 
had homogeneity of variance across conditions and independence of data, the ANOVA ‘F’ 
statistic was deemed robust enough to handle skew, kurtosis, and non-normality of data 
(Field, 2009). This rationale was applied for all analysis where relevant. Where data did not 
meet the criteria for parametric analyses, appropriate data transformation methods were 
applied and analysed prior to using non-parametric test (see hypotheses in Analytic 
Strategy). 
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Hypothesis 1 – Between-group differences in Gambling Behaviours: A MANOVA was used 
to examine differences in Average Probability of Success, Average Wager Amount, and 
Average Risk (coefficient) between the Risk Meter and No Risk Meter groups. While there 
are multiple ways in which roulette gambling behaviour can be examined, the three selected 
represent the fundamental aspects of roulette gambling. Pillai’s Trace was used where Box’s 
test was not significant given differences in group sizes in the sample (Field, 2009).  
Hypothesis 2 – Issue-involvement predicting Gambling Behaviours: Simple linear regression 
analyses were conducted where scale measures of issue-involvement adapted from Muñoz 
et al. (2013) were used as an independent variable to predict dependent variables of 
Average Probability of Success, Average Wager Amount, and Average Risk (coefficient) for 
those in the Risk Meter group. 
Hypothesis 3 – Issue-involvement predicting Attitude Change: Simple linear regression 
analyses were conducted where the scale measure of issue-involvement was used as an 
independent variable to predict changes in the dependent variable of the attitude change 
scale measure adapted from Muñoz et al. (2013) for those in the Risk Meter group. Follow-
up analysis used a correlation to examine favourability of cognitions resulting from exposure 
to the risk meter. 
Hypothesis 4 – Between-group differences in Future Gambling Intentions: In accordance 
with Muñoz et al. (2013) differences in Future Gambling Intentions scale measures were 
examined using a one-way between-subject ANOVA for the Risk Meter and No Risk Meter 
groups.  
Hypothesis 5 – Between-group differences in NFC scale measures: In accordance with 
Cacioppo et al. (1983), differences in NFC scale measures between the Risk Meter and No 
Risk Meter groups were examined using an independent t-test. Correlation analyses were 
conducted between NFC and gambling behaviours (Average Probability of Success, 
Average Wager Amount, and Average Risk) for the Risk Meter and No Risk Meter groups. 
Hypothesis 6 – Between-group differences in Time between Gambles: Data did not meet 
parametric assumptions. Therefore, a Mann-Whitney U Test measured differences in time 
between gambles (two-tailed), between the Risk Meter and No Risk Meter groups.    
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Follow-up exploratory analysis used scale measures adopted from Muñoz et al. (2013b) to 
evaluate the emotional impact of the meter, its usefulness, and impact on thinking and 
behaviour. 
Results 
The sample comprised: Non-problem = 51, Low-Risk = 23, and Moderate-Risk = 9 gamblers 
using the PGSI.  
Between-group Differences in Gambling Behaviour 
A MANOVA examined behavioural differences between the risk meter and no risk meter 
groups (see Table: 2.2). The Box’s test of equality of covariance matrices confirmed 
homogeneity of variance across conditions: Box’s M (7.939) was not significant, p = .267. 
No significant differences were found for Average Probability of Success, Average Wager 
Amount, or Average Risk (coefficient) between the Risk Meter and No Risk Meter groups, 
Pillai’s Trace = .003, F(1,81) = .92, p = .964. Levene’s test of equality of error variances was 
not significant across all DV’s, p > .05. Pairwise comparisons using a Bonferroni adjustment 
(α = .016) revealed no significant differences across all conditions, p > .016. Hypothesis one 
was not supported. 
Table 2.2: Between-group Differences in Gambling Behaviour 
Dependent Variable 
Mean (SD) 
Risk Meter No Risk Meter 
Average Probability of Success 48.93 (14.13) 47.82 (13.66) 
Average Wager Amount 51.33 (26.41) 50.10 (25.51) 
Average Risk (coefficient) 15.51 (7.50) 15.35 (5.06) 
 
Regression Analysis: The Impact of Issue-Involvement on Gambling Behaviour 
Simple linear regression analyses were conducted on the Risk Meter group to examine if 
issue-involvement (M = 21.32, SD = 9.09) with the Risk Meter predicted the aforementioned 
gambling measures. For Average Probability of Success (M = 48.93, SD = 14.13) the 
regression equation produced a small effect size (R2 = .095, R2adj = .072) indicating that low 
issue-involvement with the risk meter was a significant predictor of Average Probability of 
Success, F(1,39) = 4.10, p = .049, which accounted for 1% of the variance. There was a 
significant positive relationship between issue-involvement and Average Probability of 
Success (β = .308, t = 2.205, df = 39, p = .049). Further analysis showed that issue-
involvement was not a significant predictor of Average Wager Amount or Average Risk 
(coefficient), p > .05. Hypothesis two was partially supported. 
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Regression Analysis: The Impact of Issue-Involvement on Attitude Change 
Simple linear regression analysis examined if low levels of issue-involvement were related 
to levels of attitude change (M = 17, SD = 6.38). Although there were high levels of 
correlation between the two variables, data were analysed using a linear regression, using 
the Enter method. Given that tolerance levels and VIF were low, and that Durbin-Watson 
score tests also fell within acceptable parameters (Field, 2009). The regression equation 
produced a large effect size (R2 = .594, R2adj = .584) indicating that issue-involvement with 
the risk meter was a significant predictor of attitude change F(1,39) = 57.104, p < .01 which 
accounted for 59% of the variance. There was a significant positive relationship between 
issue-involvement and attitude change (β = .771, t = .7557, df = 39, p < .01). 
Follow-up analysis aligning with Flynn et al. (2011) measured favourable cognitions 
triggered by the risk meter. Analysis used items one (M = 3.43, SD = 1.76) and two (M = 
3.17, SD = 1.80) from the Attitude Change scale adapted from Muñoz et al. (2013b) rated 
between 1 - (Very much so) – 7 - (Not at all). For those receiving the risk meter, both items 
were significantly correlated, N = 42, r = .614, p < .01, suggesting favourable cognitions 
regarding the Risk Meter. The preceding two tests supported hypothesis three. 
Future Gambling Intentions Analysis 
A one-way between-subjects ANOVA examined differences in Future Gambling Intentions 
regarding gambling behaviours between the Risk Meter (M = 7.49, SD = 3) and No Risk 
Meter (M = 7.24, SD = 3.7) groups. No significant difference was found: F(1,81) = .113, p = 
.737. Hypothesis four was not supported. 
Correlation Analysis: NFC scores  
Correlations between Need for Cognition and Gambling Behaviours for No Risk Meter Group 
A series of correlations were conducted to examine the relation between gambling 
behaviours (see Table 2.3) and overall NFC scores (M = 21.95, SD = 20.01) for those in the 
No Risk Meter group (N = 41).  
 
Table 2.3: Correlations with NFC Measures (No Risk Meter) 
Measure M SD r p 
Average Prob. of Success 47.82 13.66 .007 .482 
Average Wager Amount 49.09 25.52 .102 .260 
Average Risk (coefficient) 15.35 5.05 .229 .073 
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Correlations between Need for Cognition and Gambling Behaviours for Risk Meter Group 
A series of correlations were conducted to examine the relation between gambling 
behaviours (see Table 2.4) and overall NFC scores (M = 14.45, SD = 22.41) for those in the 
Risk Meter group (N = 42).  
Table 2.4: Correlations with NFC Measures (Risk Meter) 
Measure M SD r p 
Average Prob. of Success 48.91 14.13 .386 .013 
Average Wager Amount 51.33 26.41 .024 .440 
Average Risk (coefficient) 15.51 7.80 .131 .207 
 
Given the above findings regarding Average Probability of Success, follow-up analysis 
showed that the correlation between Average Probability of Success When Losing and NFC 
was significant, r = .332, p = .024, suggesting that higher NFC related to safer wager 
preferences. Hypothesis five was partially supported. 
Between-group Differences in Time between Gambles 
Differences in time spent between gambles were analysed for those in the Risk Meter (M = 
17.46, SD = 7.05) and No Risk Meter (M = 15.97, SD = 7.01) groups. A Mann-Whitney U 
Test found no significant difference, U = 696.50, n1 = 40, n2 = 41, p = .243. Hypothesis six 
was not supported. 
Summary of Exploratory Findings 
The risk meter had a low emotional impact (M = 5.17, SD = 2.02) with 24% reporting an 
emotional effect. The risk meter was reported to be a good method in principle with which 
to explain risk (M = 3.17, SD = 1.80) with 83% of participants reporting this. The risk meter 
was reported to increase awareness about gambling risks (M = 3.85, SD = 1.94) with 76% 
of participants reporting this. However, 68.75% reported that the risk meter did not make 
them want to make changes in their gambling behaviour (M = 4.58, SD = 1.92), and 65.9% 
of participants reported little or no impact on thinking in relation to the information the risk 
meter provided (M = 4.51, SD = 2.09). 
 
 
 
Page | 68 
 
Discussion 
The current study examined the impact of a dynamic risk meter on average wager amounts, 
average probability of success and risk scores (collectively referred to herein as gambling 
behaviours). Hypothesis one predicted differences in gambling behaviours between groups. 
Results found no significant differences in gambling behaviours, therefore hypothesis one 
was rejected.  
Hypothesis two predicted that high levels of issue-involvement with the risk meter would 
predict safer gambling behaviours, which was partially supported. The recorded low levels 
of issue-involvement with the risk meter were also reflected in the meter’s lack of behavioural 
impact. However, low issue-involvement with the risk meter significantly predicted (safer) 
wagers of greater probability of success but did not significantly predict risk scores or 
average wager amounts. Therefore, hypothesis two was only partially supported.  
Hypothesis three predicted high levels of issue-involvement to predict strong attitude 
change. While levels of issue-involvement and attitude change were low, levels of issue-
involvement significantly predicted attitude change. Hypothesis three was partially 
supported. This finding partially supported the ELM whereby issue-involvement with 
personally relevant information can trigger attitude change, thus suggesting the occurrence 
of weak central route processing (Petty et al., 2010). Furthermore, such findings lend partial 
support to Eastman et al. (2011) and Riva et al. (2012) that interactive decision-aids can 
positively influence attitude change. 
Hypothesis four predicted that the risk meter would facilitate higher levels of safer future 
gambling intention scale measures, than those not exposed to the risk meter. While reports 
of positive changes in future gambling were found across the sample, analysis found no 
significant differences in future gambling intentions between groups. Therefore, hypothesis 
four was not supported, suggesting that the risk meter had no long term impact on future 
gambling behaviours.  
Follow-up analysis of scale measures suggested that the risk meter did not provide useful 
information. The risk meter was reported to be a useful tracking device, captured attention, 
and raised gambling awareness. However, it did not facilitate behaviour change and 
participants also reported not engaging with the information the risk meter provided. Further 
analysis showed that NFC scores for those in the Risk Meter group significantly correlated 
with increased preferences for safer probability wagers by comparison to those in the No 
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Risk Meter group. These findings also align with results regarding issue-involvement as high 
involvement would not be necessary given that the meter was not providing optimal 
information. However, the presence of the meter may have been sufficient for those high in 
NFC to engage in safer gambling preferences. Implications for these findings are twofold. 
First, support was found for Cacioppo et al. (1983) and hypothesis five, whereby NFC was 
shown to be a predictor of gambling behaviours in the risk meter group and thus shown to 
be a factor when exposed to persuasive information. Second, these findings support the 
notion that while the risk meter was deemed useful and generally liked, the metric was not 
optimal and that probabilistic information (or a probability meter) might be a more effective 
RG device.  
Hypothesis six predicted between-group differences in time between gambles, which was 
not supported. Such differences may have indicated segregated rather than integrated 
processing (Campbell & Maglio, 1999), though analysis did not support this. These findings 
demonstrate that a risk meter may be a device that aids gambling choices, rather than acting 
as a separate warning mechanism. Reports that the majority of participants liked the meter 
provide evidence that it has potential as a monitoring device, which may be less susceptible 
to factors such as saturation and frustration (Chatterjee, 2008) given its less disruptive and 
dynamic nature. Moreover, these findings further support calls for mandatory RG systems 
(Blaszczynski et al., 2014) which may improve uptake/impact of RG devices as normative 
behaviour among casual gamblers (Moseman, 2016).  
It should be noted that while the overall average wager amount across the sample aligned 
with McGivern (2014) at £50.19, the average lowest bankroll position was £825.69. This 
would have impacted on risk scores, which was evidenced in average risk score across the 
sample (15.14%). Given this, those in the Risk Meter group would have been presented with 
low risk scores throughout their gambling session. Such findings may partially explain overall 
reports that the meter did not cause people to want to change their behaviour (as low/‘green’ 
readings may result in no cause for concern). This can be contextualised by Wood and Wohl 
(2015b) who found that those rated ‘green’ by an RG system still reduced their gambling 
expenditure, which may have been due to knowledge of the system being in place. The risk 
meter appears to have had a similar effect in the contexts of increased preference gambling 
choices with higher probabilities of success, but not the extent to produce significant 
differences in behaviour change. NFC analysis that highlighted preferences for less risky 
wagers also support Samek et al. (2016) whereby the interactive nature of the risk meter 
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may have led to increased rational thinking and behaviour and therefore add support for 
testing the risk meter as a probability meter.  
More broadly, the present study findings provided support for the ELM whereby issue-
involvement with personalised information led to reported attitude change, which was 
consistent with (weak) central route processing. Additionally, use of personally relevant, 
accurate information can also alleviate issues related to source credibility (Muñoz et al., 
2013). However, although such processing is more likely to lead to behaviour changes (Petty 
et al., 2010), the present study findings aligned with May et al. (2005) whereby attitude 
change lacked the ‘power’ to translate to significant behavioural differences between groups. 
This is likely to have also been due to the reported low levels of issue-involvement with the 
risk meter. This also was supported by reports that the risk meter had little impact on people 
wanting to change their behaviour and further supports testing the risk meter as a probability 
meter. These findings suggest that participants understood the purpose of the risk meter 
given its intuitive design, but it did not provide optimal (probabilistic) information. 
Follow-up exploratory findings suggest that the risk meter did not generate emotional 
responses and therefore supports Süssenbach et al. (2013) and Zahra et al. (2010) in taking 
neutral approaches to RG. However, improvements to the risk meter to represent 
probabilistic risk may improve engagement and thinking, which were lacking in this study. 
While the coefficient applied to the risk meter was mathematically reasoned and justified, 
these findings suggest that such a measure may be more useful for academic and/or RG 
purposes as a method of evaluating risk for within-session gambling rather than an explicit 
measure applied to RG devices as output for users.  
Feedback from those receiving the meter provided supported for the application of traffic-
light metaphors in RG (Wood & Wohl, 2015) and more broadly (Drescher et al. 2014). 
Reports that the meter was a good way to explain risk align with mental model theory and 
combining text and imagery to convey information to recipients (Muñoz et al. 2013). Given 
this, it is reasonable to infer that the meter’s explanatory power was partially derived from 
the traffic-light metaphor, thus evidencing that mental models derived from imagery and prior 
knowledge (Schnotz, 2002) are effective modes of communication in RG contexts. This 
position would also align with the low levels of issue-involvement with the risk meter that 
were shown to predict weak attitude change. Put simply, low issue-involvement 
(engagement/recognition of the traffic-light element) was sufficient to to facilitate increased 
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rational thinking among those high in NFC, which explain correlations with safer wagering. 
Such findings also highlight the need to improve the personalised information provided by 
the meter and the benefits of providing probabilistic information. 
While the application of high wager amounts/bankrolls used in this study was justified 
(reflective of B2 EGMs), high bankroll amounts may have been too far removed from student 
gambler bankrolls. It is reasonable to suggest that lower bankrolls/wager options would be 
more aligned to student gambler demographics and are warranted in future studies. Other 
limitations of the study regarding the use of laboratory-based studies and sampling from 
student gambler populations are acknowledged though steps were taken to reduce the 
drawbacks of such an approach (see General Discussion for detail).  
The present study findings support the provision of accurate information in RG devices 
(Gainsbury & Blaszczynski, 2016) using interactive decision-aids (Eastman et al., 2011) in 
within-session gambling contexts (Blaszczynski et al., 2014) and the use of traffic-light 
metaphors to denote risk (Wood & Wohl, 2015b). Findings support Muñoz et al. (2013) 
whereby the ELM was demonstrated to be an effective model with which to examine the 
effectiveness of RG devices, which highlighted the potential of a risk meter and ways to 
improve it. Given this, the following Study two examined the impact of a decision-aid in the 
form a probability meter on roulette gambling.  
Together, the present study findings suggest that the risk meter had an overall positive effect 
on gambling preferences where issue-involvement and NFC measures highlighted 
preferences for safer wagering options in terms of gambling probability. Follow-up scale 
responses showed that the risk meter was a good way of explaining risk in principle and 
triggered favourable cognitions but that the information itself was not useful, which may 
further explain the lack of significant differences in gambling behaviours between groups. 
Put simply, the risk meter was useful, but arguably not providing the necessary (probabilistic) 
information to facilitate consistent changes in gambling behaviour. The broader focus of the 
NFC scale, enabled detection of the impact of the risk meter in terms of cognition as 
highlighted by Cacioppo and Petty (1981).  
In summary, Study one demonstrated that a risk meter as an RG decision-aid is a potentially 
effective device that aligns with current RG policy and the principles of informed-choice 
(Shaffer et al., 2015). Such a device could be implemented into existing RG platforms as 
accompaniment to existing tools. However, while the risk meter demonstrated potential in 
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principle, the coefficient/metric used was not optimal. Findings warranted further 
examination of a risk meter using output based on gambling probability. Study two therefore 
comprised of two components. First, to determine how gambling probability should be 
applied to the meter. Second, to test the optimised probability meter in roulette gambling 
contexts as a potential RG decision-aid.  
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Chapter 5: Study 2.1 and Study 2.2 - Examining the Impact of Accurate 
Probabilistic Information on Attitudes Towards Gambling, and Roulette 
Gambling Choices 
 
Study 2.1: Examination of Betting Choices and Probabilities in Online Roulette: A 
Pilot Study 
Introduction 
Study one examined the impact of a decision-aid in the form of a risk meter that used a 
traffic-light metaphor to denote gambling risk, a strategy that has been adopted in previous 
RG research (e.g. Wood & Wohl, 2015). The device was tested as a method of bridging the 
gap between within-session and data-tracking RG approaches by providing continuous, 
dynamic within-session feedback based on personalised wagering options. However, the 
output/reading of the risk meter (based on the risk coefficient developed for this thesis) was 
found to be an unsuitable metric to communicate gambling risk. Further analysis in Study 
one highlighted probability as a potentially more useful metric for the meter. This chapter 
comprises two studies to examine the effectiveness of a probability meter as a RG decision-
aid in facilitating lower-risk gambling choices when playing digital roulette. To inform the 
design for how to improve the risk meter, a pilot study (Study 2.1) was conducted to analyse 
wagering behaviours in roulette to determine the optimal metric/method of providing 
probabilistic information to roulette gamblers. Study 2.2 then examined the effectiveness of 
the probability meter using a series of dichotomous gambling scenarios. 
Gamblers are poor at understanding gambling probabilities (Salmon et al., 2015; San Martín, 
Manes, Hurtado, Isla, & Ibañez, 2010). Furthermore, roulette comprises multiple betting 
options which can increase difficulty in tracking the probabilities of wagers/spins (Phillips & 
Blaszczynski, 2010). There are two predominant ways of calculating probability in roulette. 
First, probability can be derived by including measures of expenditure and risk as per 
Ladouceur et al. (1986), which was adapted by Floyd et al. (2006). Probability is derived 
from the bets made and the value of those bets. Alternatively, probability can simply 
represent mathematical chance that incorporates overall probability based on the proportion 
of the roulette table that is un/accounted for (probability of winning/losing). Both measures 
produce figures which provide different perspectives on how probabilities are interpreted. 
For example, including wager amounts in the calculation is beneficial where multiple 
overlapping wagers of varying amounts are placed (e.g. £10 on Red and £1 on a single red 
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number). However, if probabilities are to be presented as informative guides, there are 
potential issues with this method, as understanding the collective metric and how it is derived 
is potentially difficult, thus compromising the approach. This was partially supported by 
Study one where participants receiving the risk meter did not engage with the information 
being provided (which may have been due to a perceived complexity of its readings). 
Moreover, measures including expenditure can also produce potentially misleading results 
for gamblers. For example, a bet of £10 on ‘Red’ and £1 on a single red number would 
produce the same level of risk as an identical bet where the single bet was placed on any 
black single number. The overall risk of both wagers would produce identical results, though 
the bet comprising the single black number is probabilistically safer bet, given that a higher 
proportion of the table would be accounted for. This instance holds for all bets of this nature, 
which can comprise a multitude of possible combinations given the 154 betting options 
available on European tables (Eadington, 1999). Furthermore, including measures of 
expenditure are also problematized, given that such an approach is utilised in current RTP 
messages, which do not capture all facets of gambling risk (Harrigan, 2007) and are known 
to be poorly understood (Collins et al., 2014). 
Alternatively, taking an entirely proportional approach to probability also has potential 
issues, as multiple wagers of varying amounts are not factored into calculations. However, 
proportional approaches do account for ‘overlapping’ bets. For example, the probability of 
winning a bet of £10 outside bet on red and £1 on single inside bet on red number is 48.64%. 
However, if the single bet is moved to a black number the probability of success is increased 
to 51.36% as the increase in the proportion of table coverage is recognised. Put simply, 
there are drawbacks to both measures, therefore the optimal approach should reflect the 
types of wagers preferred by roulette gamblers, which is the aim of this study.  
It is important to acknowledge how gambling risks are conceptualised by gamblers. Wiebe 
(2011) and Ariyabuddhiphongs (2011) note that information for regular gamblers should be 
short, basic, and easy to understand. Monaghan et al. (2009) showed that all regular EGM 
gamblers poorly estimated gambling probabilities. Parke et al. (2014) highlight the need to 
bring increased focus to the nature of probable outcomes when gambling, which is important 
in games with fixed probabilities. This is further emphasised by gamblers’ susceptibility to 
subjective probability - a violation of logical probability (Anscombe & Aumann, 1963).  
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In broader economic research, Prospect Theory (PT) (Kahneman & Tversky, 1979) has well-
documented the impact of monetary gains and losses, and the subsequent impact on 
perceived probability weighting. Specifically, small probabilities are underweighted and large 
probabilities are over-weighted (L’Haridon, 2009). This explains preferences for risk 
whereby smaller expenditure amounts are preferred for small probabilities (i.e. inside bets) 
and larger expenditure amounts for larger gains (i.e. outside bets) (Chiu & Wu, 2009) which 
are found in gambling environments (Monaghan et al., 2009). Put simply, before examining 
the effectiveness of a probability meter, it is essential to ascertain the types of bets that 
gamblers prefer, given that both methods noted above have limitations due to the variety of 
available gambling options in the game.  
A final component for consideration when determining optimal approaches to presenting 
probabilistic risk is the role of Losses Disguised as Wins (LDWs). LDWs are an occurrence 
whereby multiple bets during a single wager result in a win occurring on one of the bets, 
though the win amount is not sufficient to cover the total amount wagered on the bet (Leino 
et al., 2016). While LDWs only have a marginal impact (they are still categorised as ‘wins’ 
but are not ‘strong’ enough to facilitate prolonged gambling above within-session amounts), 
they are a factor in roulette and it is important to consider their impact on gambling 
outcomes. For example, if gamblers place a bet on ‘Red’ and ‘Black’ in the same bet, they 
have a 97% chance of winning, but are certain to lose at least half of their wager amount. If 
wager amounts on each of these contradictory bets are equal, this would nullify LDWs as 
the win from one bet is offset by the loss of the other, resulting in breaking even on that bet. 
However, if wager amounts on the two bets are different, LDWs become problematic. This 
study therefore aims to explore the nature of roulette gambler preferences to determine if 
LDWs are an issue in roulette and if they should require consideration when determining the 
optimal metric for the probability meter.  
Given the above review, a series of two-tailed exploratory hypotheses were examined. 
Aligning with Kahneman and Tversky (1979), hypothesis one predicted differences in 
expenditure amounts between high and low probability bets across a gambling session. 
Hypothesis two predicted differences in the frequency of multiple inside and outside bets 
during single bets by comparison to overall gambling options, inside wagers, and multiple 
outside wagers. Hypothesis three predicted differences in the frequency of gambles that 
constitute bets that could result in LDWs and the expenditure amounts placed on such bets. 
Such analysis was used to determine the optimal metric for the proposed probability meter. 
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Finally, exploratory analyses were conducted to better understand the types of wagers 
placed by gamblers to determine optimal testing conditions for the probability meter in Study 
2.2. 
Method 
Design 
The study was exploratory in nature. Participants played a simulated roulette game for 20 
spins/turns. Measures comprised Expenditure on Inside Bets, Expenditure on Outside Bets, 
Number of Inside Bets, Number of Outside Bets, Number of Multiple Inside and Outside 
Bets, Number of Multiple Outside Bets, and Number of LDW Bets to examine roulette wager 
preferences.  
Participants 
The sample comprised of 42 (Male = 10, Female = 32) undergraduate student gamblers (M 
= 23.37 years, SD = 8.56). The sample represented mixed ethnic backgrounds: White British 
= 27 (64.28%), Polish = 1 (2.38%), African = 4 (9.52%), White and Black African = 1 (2.38%), 
White and Black Caribbean = 2 (4.76%), other ethnicities were also represented. 
Participants were recruited from UK Universities in the Northeast and East Midlands via 
convenience sampling. 
Materials 
The PGSI screened-out PGs (see Procedure). Behavioural data were gathered using the 
roulette software tool, which was also used in Study one (see Chapter 3). All data were 
encrypted for ethical, and data protection purposes. 
Procedure 
Participants were invited to take part in a roulette gambling study (Appendix 19) to win raffle 
tickets for a £75 Amazon voucher. Upon confirmation of informed consent (Appendix 20), 
participants provided demographic details and completed the PGSI. Participants scoring 
less than eight on the PGSI took part in the experiment (M =.64, SD = 1.47). Participants 
scoring eight or more were debriefed and thanked for their participation (Appendix 21), one 
participant met this criterion. Eligible participants played a simulated roulette game with 
£1000 credit (see Chapter 4 for detail). When game-play finished participants were 
debriefed, and thanked for their participation (Appendix 22). Participants could withdraw at 
any time during participation and also given a two-week timeframe to withdraw after 
participation. The study was approved by the University ethics committee (Appendix 23).  
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Results 
The sample comprised: Non-problem = 29, Low-Risk = 11, and Moderate-Risk = 2 gamblers 
using the PGSI (see Appendix 24 for SPSS results).  
To test hypothesis one, a single outlier was removed prior to analysis. A paired-samples t-
test indicated significant differences between the total expenditure on inside bets (M = 
109.61, SD = 158.71) and total expenditure on outside bets (M = 861.85, SD = 79.77), t (38) 
= -8.653, p < .01. A significantly greater amount of gambling credit was wagered on outside 
bets.  
The following tests were used to examine hypothesis two. Three outliers were removed prior 
to analysis. A paired-samples t-test indicated significant differences between the total 
number of multiple inside and outside bets (M = .56, SD = 1.39) and the total number of bets 
(M = 20.69, SD = 1.41), t (38) = -307.28, p < .01. A significantly fewer number of multiple 
inside and outside bets were placed by comparison to the total number of bets.  
One outlier was removed prior to analysis. A paired-samples t-test indicated a significant 
difference between the number of multiple outside bets (M = 3.98, SD = 5.44) and multiple 
inside and outside bets (M = 1.07, SD = 3.19), t (40) = 3.425, p < .01. A significantly greater 
frequency of multiple outside bets were placed by comparison to multiple inside and outside 
bets. Two outliers were removed prior to analysis. A paired-samples t-test indicated a 
significant difference between the number of inside bets (M = 4.48, SD = 6.20) and multiple 
inside and outside bets (M = 1.10, SD = 3.23), t (39) = 3.856, p < .01. A significantly greater 
frequency of inside bets were placed by comparison to multiple inside and outside bets.   
To test hypothesis three, a chi-square goodness-of-fit test determined whether bets eliciting 
LDWs were preferred. Preference for wager types was not equally distributed. The relation 
was significant, χ2 (1, N = 42 = 16.095, p < .01. A significantly higher proportion of those in 
the sample did not place bets eliciting LDWs. 
Summary of Exploratory Findings 
Of all bets, 93.81% of spins/turns were either solely inside or outside bets, meaning that 
6.19% of wagers included selections/bets that comprised both inside and outside betting 
types. Bets eliciting LDWs accounted for 1.31% of gambles, of which 100% were equal 
wager amounts. Additionally, 2.05% of the 6.19% were derived from a single participant. 
Outside bets were most popular with 95.2% placing them during the session, and 61.9% 
placed inside bets at some point during the session. Analysis revealed that 47.62% only 
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placed outside bets. Multiple outside bets (e.g. wagers on Red and Even) comprised 20.36% 
of bets, 59.52% of participants placed these types of bets. Of those multiple outside bets, 
99.2% comprised of equal wager amounts on each of the selections made. 
Discussion 
This study examined the types of betting choices made by casual roulette gamblers to 
determine the optimal metric for a probability meter. Results showed that while outside bets 
were popular, participants also placed multiple outside bets, and inside bets. Hypothesis 
one predicted differences in wager amounts between high and low-risk bets. Results 
showed that participants wagered more on low-risk than high-risk bets. This follows, given 
that outside bets carry less risk than inside bets, and aligns with previous research (Dixon 
et al., 2006). This is further contextualised by PT’s four-fold pattern of risk, which illustrates 
how individuals are risk-seeking for small probability gains and large probability losses, but 
risk-averse when these conditions are reversed (Chiu & Wu, 2009). Specific to roulette, this 
finding also explains why gamblers prefer higher value outside bets and lower value inside 
bets. 
Hypothesis two predicted differences in the frequencies overall gambling options, inside 
wagers, and multiple outside wagers. Results support the notion that gamblers kept to a 
fixed strategy when gambling given that the frequency of multiple inside and outside bets 
was a significantly smaller proportion of betting preferences. Results from two follow-up tests 
showed that there was a significantly higher frequency of multiple outside bets, and inside 
bets by comparison to multiple inside and outside bets, suggesting the prevalence of these 
wager types by comparison to others.  
Hypothesis three predicted differences in the frequency of gambles that constitute bets that 
could result in LDWs. Results showed that a significantly higher proportion of wagers did 
not reflect LDWs. Together these findings suggest that a metric of overall probability to be 
optimal for the probability meter, particularly as possible conflation of win success 
represented by LDWs was not shown to be a significant wager type. While outside bets were 
most favoured, further analysis showed that participants placed a significantly higher 
number of multiple outside bets and inside bets by comparison to multiple inside and outside 
bets. Multiple outside bets represented a fifth of the gambling choices. Interestingly, 99% of 
multiple outside bets were placed with equal (rather than differing) wager amounts (e.g. £10 
of Red and £10 on even). Given this, while expenditure would not be a factor in presenting 
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risk (further supporting a metric of overall probability), highlighting the differences in 
probability between various multiple outside bets warrants further analysis, and was 
therefore included in Study 2.2. 
As previously discussed, there are two predominant methods of calculating probability in 
roulette. Given the results of this study, providing probabilistic information in terms of overall 
probability (table coverage, or lack thereof) represents an ideal metric for gamblers given 
their preference for single, outside betting choices. Moreover, while there was a preference 
for multiple outside bets, the vast majority (over 99%) of these were made with equal wagers. 
Given that it is inherently riskier if wager amounts are increased, provision of monetary 
information within probabilistic calculations would be redundant for two reasons. First, 
gamblers are able to track monetary expenditure during gambling sessions via permanently 
visible bankroll information. Second, multiple outside wagers (of equal stake size) carry 
identical levels of risk, which would be accommodated for by a proportional metric. 
Therefore, whilst the probabilistic risk of losing overall would be calculated/displayed via the 
probability meter as necessary, the expenditure-related risk of losing on one outside bet is 
covered by the value of the other if such an outcome occurs, resulting in the gambler 
breaking even. Given this, LDWs would be nullified as a confounding aspect when 
presenting gambling risk. Finally, provision of overall probabilistic information may also 
assist in reducing the frequency of higher risk inside wagers, which were selected among 
approximately half of the sample.   
Furthermore, the provision of overall probabilistic information better highlights differences in 
probability for multiple outside bets. For example, a wager of ‘Red’ and ‘Odd’ carries a 
probabilistic outcome of losing of 29.8% whereas a wager of Red and Even carries a risk of 
losing of 24.4%. Given the notable preference for these types of wager shown in this study, 
an overall measure of probabilistic risk would distinguish these types of bet. Furthermore, 
overall probabilistic measures of risk align with previous research in that they are inherently 
easier to understand (Wiebe, 2011) given that they comprise a single, rather than combined 
multiple measure of probability whilst also being dynamic in nature (Blaszczynski et al., 
2013). Such an approach may go some way to highlight house-edge and reduce 
overweighting/underweighting of probabilities (L’Haridon, 2009).  
In summary, results from Study one highlighted probability as a potentially effective metric 
to be applied to a probability meter as an RG device. The present study reviewed roulette 
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wagering options with a view to applying one of two key methods of presenting probability 
in gambling contexts and the implications of each approach. Based on gambling 
preferences, these findings showed that providing information in terms of overall 
probabilistic risk represented the most appropriate method of communicating risk-based 
gambling information to casual roulette gamblers. Study 2.2 therefore examined the impact 
of a probability meter that used a metric of overall probability of loss as a potential RG 
decision-aid.  
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Study 2.2: Examination of the Impact of a Probability Meter on Roulette 
Gambling Choices and Attitudes towards a Probability Meter 
Introduction 
Together, the preceding two studies in this thesis highlighted the potential of a probability 
meter as a potentially effective RG device for casual roulette gamblers to monitor gambling 
risk. Overall probability of loss was also identified as a the optimal metric to apply to the 
meter. The present study therefore examined the effectiveness of a probability meter that 
used a traffic-light metaphor to denote probabilistic risk in the game of roulette. Such an RG 
device may assist casual gamblers in making lower-risk wagers and better inform them of 
the exact probabilities of wager selections.  
Gamblers are increasingly demanding to be more informed regarding their own gambling 
behaviour, and the modification of games/software/machines to provide personalised 
feedback (Wohl et al., 2017) has been acknowledged as an appropriate method of disruption 
or monitoring during gambling (Gainsbury & Blaszczynski, 2016a). Despite the simplicity of 
the game, roulette comprises a multitude of possible betting combinations (Turner, 2011) 
resulting in complex probabilities of winning/losing (Phillips & Blaszczynski, 2010). This is 
compounded by consistent findings that show casual gamblers to be poor at interpreting 
objective probability (Salmon et al., 2015) and further still by the impact of subjective 
probabilities when gambling – a propensity to generate notions of chance based on personal 
judgements (Bilgin, 2012). Subjective probabilities can also be distorted by the high volume 
of available misleading information on gambling ‘strategies’ for games of chance (Abbas, 
2011; Turner, Fritz & Mackenzie, 2003). EGMs can distort conceptions of probability as 
game-play continues (Harris & Parke, 2015). For example, Humphreys (as cited in Fantino 
et al., 2005) showed that in a series of binary gambles where the outcome of success is 
75%, the majority of people only choose the more likely outcome approximately 75% of the 
time (rather than 100%). However, Fantino and Stolarz-Fantino (2002) showed that when 
participants were made aware of gambling probabilities, they were more likely to consistently 
make the higher probability gamble, thus demonstrating the potential in providing accurate 
information.  
The challenge of communicating probabilities to gamblers remains an issue (Lam, 2007) 
and previous methods of communicating gambling odds (NGISC, 1999) have been largely 
ineffective (Ladoceur et al., 2002; Monaghan & Blaszczynski, 2007). Increased knowledge 
of gambling probabilities could potentially reduce risk-taking and the onset of problematic 
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gambling (Wohl et al., 2010). However, as detailed in chapter two, previous RG research, 
including studies focused on probability, have either lacked personalisation (e.g. Steenbergh 
et al., 2004), context-specificity (Dixon, 2000) or focus on gambling (Williams & Connolly, 
2006), which may explain lacking behavioural impact in findings, particularly in roulette (May 
et al., 2005). Given this, earlier suggestions that accurate information was an ineffective RG 
strategy (Monaghan, 2009) have since been reconsidered with renewed research focus 
(Gainsbury & Blaszczynski, 2016). While erroneous cognitions occur among casual 
gamblers, their impact is potentially overstated (Dickerson & Baron, 2000), as they often do 
not translate to behaviour change, particularly for roulette gamblers (May et al., 2005). This 
coupled with generic rather than personalised context-specific RG information may explain 
the predominant lack of behaviour change reported by studies in this area and further 
supports the need to focus on accurate RG information that does not make assumptions 
regarding gambler cognitions.  
Intuitively understood traffic-light metaphors (Campbell & Maglio, 1999) have been 
incorporated into existing RG platforms (e.g. BetBuddy), and have also been shown to be 
effective in within-session contexts by increasing adherence to individual pre-set limits (Wohl 
et al. (2014) and mediating dissociative states (Stewart & Wohl, 2013). These findings, 
coupled with the preceding findings of this thesis demonstrate the potential for probability 
meter using a traffic-light metaphor as a personalised RG device to help gamblers 
understand the level of risk in their gambling selections. Each of these studies support the 
effectiveness of, and movement toward, the use of personalised RG devices (Wohl et al., 
2017), and more specifically the examination of a probability meter, which was tested in the 
present study.  
 
Gamblers consistently misunderstand house-edge (Harrigan, 2007), payback percentages 
(Turner, 2011), and RTP messages (Preez et al., 2014). Smith (2014) compared 
mathematical knowledge and gambling behaviours of student gamblers and found that 85% 
had no understanding of house edge, with 72% misunderstanding probabilities over short 
and long gambling periods. It follows then that a small body of research has focused on 
improving mathematical knowledge as a method of alleviating probabilistic 
misunderstandings. Ladoceur (2001) compared verbalisations of casual gamblers between 
those in mathematical education or humanities studies. Both groups produced erroneous 
verbalisations when gambling. Pelletier and Ladouceur (2007) found no differences in 
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erroneous cognitions or gambling behaviours between student gamblers with strong 
mathematical knowledge compared to those with little knowledge. Williams and Connolly 
(2006) extended research by comparing student gamblers who received enhanced training 
in statistics and gambling-related probabilities to those who received generic probability 
education and those who received no mathematical instruction. While those who received 
enhanced training showed improved ability to calculate gambling odds, no differences in 
gambling behaviours were found between groups.  
 
Such findings are unsurprising for three reasons. First, participants in the above-mentioned 
studies did not receive context-specific information related to their gambling situation. 
Second, cognitive biases can alter cognitions and choices as gambling takes place, indeed 
“there is plenty of evidence to suggest that a gambler’s ignorance about probability or 
situational cues may encourage gamblers to think they have some influence over mainly 
‘chance-determined’ activities.” (Griffiths, 1999, p.443). Third, the representative heuristic, 
and equiprobability bias may explain these findings. The representative heuristic manifests 
in a belief that small sample occurrences are representative of larger samples, therefore 
overconfidence in probabilistic outcomes in small sample occurrence (e.g. within-session 
gambling) can occur (Morsanyi et al., 2009). Playing roulette, gamblers may feel that after 
a series of odd numbers an even number is ‘due’. Moreover, the equiprobability bias 
manifests in a belief that randomly occurring events are equal by ‘nature’ and may be a by-
product of formal secondary and university education (Batanero, Serrano, & Garfield, 1996), 
thus explaining why improved education in mathematics may not be a protective or helpful 
factor. Pratt (2000) found that students incorrectly reported - when predicting the sum of two 
dice - that no total is neither more nor less predictable, evidencing issues relating to 
equiprobability. This is also incorrectly referred to as a ‘law of averages’ and may be applied 
by roulette gamblers who use ‘doubling-up’ strategies on outside bets to recoup losses 
and/or make gains, despite the flawed approach (Turner, 1998).  
 
However, Johnson-Laird, Legrenzi, Girotto, Legrenzi, and Caverni (1999) showed that 
equiprobability only holds by default in the absence of alternative knowledge of information 
via their theory of naïve probability. The majority of people are unfamiliar with probability 
calculus, which explains the ineffectiveness of the preceding studies examining 
mathematical knowledge as a protective factor in gambling. However, the provision of 
external information that triggers the use of pre-existing knowledge, such as traffic-light 
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metaphors (Campbell & Maglio, 1999) can enable the construction of conceptual models 
(via mental imagery) (Richardson & Ball, 2009) that improve mental representations of 
probabilities, thus potentially preventing the construction of default models based on 
equiprobability. Therefore, the provision of a personalised decision-aid based on probability 
may serve as an external representation of probability which may facilitate the generation of 
mental imagery based actual gambling outcomes. In such cases, a probability meter could 
eradicate equiprobability issues, and by its design, representative heuristics, whilst also 
providing permanent knowledge of house-edge. 
 
While it is acknowledged that mental model theory has been criticised (e.g. Bonatti, 1994) 
particularly regarding theoretical inferences based on probabilistic reasoning (Fugard, 
Pfeifer, & Mayerhofer, 2011), it should be noted that the present study (and thesis more 
broadly) does not make inferences based on the reasoning components of mental model 
theory, given that recipients of a probability meter are not required to solve logical problems 
based on probability. Instead, the theory is drawn on following the notions of Richardson 
and Ball (2009) who explain the role of conceptual models that use mental imagery to refine 
understanding of given situations. Put simply, a probability meter provides several 
advantages regarding ease of understanding. First, external representations using graphics 
and dynamic imagery can reduce cognitive load (Fong, 2013). Second, in alignment with 
cognitive theory of multimedia learning (Mayer & Moreno, 2003), a probability meter 
acknowledges several suggested methods in reducing cognitive load to improve 
comprehension. Dial/meter systems pertain to the concepts of ‘signalling’ whereby 
interaction with a meter using a traffic-light metaphor and prior knowledge are used in 
conjunction with meter output to better understand its function. Furthermore, given that a 
decision-aid such as a probability meter would be used between gambles, a ‘weeding’ effect 
can occur whereby extraneous detail (i.e. gambling activity not directly related to the meter) 
does not occupy working memory, thus reducing load. Finally, aligning words and images 
leads to integrated processing particularly when words and images are close together (as 
applied in this thesis). This can produce a special contiguity effect thus improving 
comprehension and reducing cognitive load. The provision of personalised information can 
also reduce incidental processing by drawing focus to relevant detail in an understandable 
format (Mayer & Moreno, 2003).   
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The effectiveness of personalised information regarding its ability to gain attention and 
facilitate behaviour change can be explained by the ELM (Petty et al., 2010) as detailed in 
the preceding chapters. Increased personal relevance of information can increase issue-
involvement thus triggering deeper engagement with information via central route 
processing. However, peripheral route processing triggered by heuristics can also lead to 
temporary changes in behaviour which can still be beneficial (Petty et al., 2010). Mick (1992) 
reports that involvement with persuasive content occurs at either surface-level (directly 
related to persuasive content) or deep-level (thoughts triggered by exposure to persuasive 
content) processing. Muñoz et al. (2010) suggested that images based on fear appraisals 
to facilitate deep-level processing were related to high issue-involvement. However, it is 
possible that given the intuitive nature of traffic-light designs and non-emotive content, a 
probability meter (and its function as a decision-aid rather than a warning) could facilitate 
high issue-involvement at surface-level processing, and was therefore examined in this 
study. 
 
As detailed in Study one, scale measures of NFC are commonly applied in ELM examination 
as NFC can provide insights into individuals’ propensity to think deeply about cognitive tasks 
and levels of attention paid to them (Morsanyi et al., 2009). Many studies evaluating the 
ELM have found that those high in NFC are less inclined to utilise peripheral route 
processing (Morsanyi et al., 2009), and are less biased (Stanovich & West, 2008). However, 
provision of issue-relevant knowledge has been shown to facilitate normative responses to 
those high in NFC, thus potentially removing the necessity or relevance of high NFC when 
responding to issue-relevant persuasive information (Morsanyi et al., 2009). Given the 
preceding findings, analysis was included in the present study to examine the role of NFC 
on depth of processing.  
 
Finally, where reports of attitude change occur, the strength of such attitudes can be 
measured by evaluating future intentions regarding relative behaviours (i.e. gambling). Such 
measures are important as they provide further context regarding the strength of such 
changes. For example, the Metacognitive Model of attitude structure (Petty, Briñol, & 
DeMarree, 2007) denotes how broader attitudes regarding a given topic/activity can remain, 
despite adjustments in attitudes at a lower-level. Such differences can be explained in terms 
of macro and micro attitude changes. Therefore, while it is possible that one may report 
changes in attitude at micro-level (i.e. the RG tools triggered changes in attitude and 
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behaviour), macro-level attitudes (i.e. I enjoy gambling) may remain unaffected. Given this 
measures of future gambling intention were included in the present study.  
 
As stated in the preceding chapters, imagery is more efficiently recalled than text because 
imagery can be readily coded in memory in relation to familiar objects, thus drawing on 
concrete memory (Andrews et al., 2014; Bétrancourt & Bisseret, 1998). Perceptual fluency 
afforded by imagery can improve explanatory devices due to making it easier to 
contextualise information (Paivio, Rogers, & Smythe, 1968) thus improving recall (Kools, 
van de Wiel, Ruiter, & Kok, 2006). Recall of persuasive content has been highlighted as an 
important facet of RG (Gainsbury, 2015b) though caution is warranted in drawing inferences 
regarding the effectiveness of RG devices based solely on measures of recall. Given this, 
rather than examine accuracy of recall regarding the RG device itself (which could be 
potentially misleading), measures were included to examine recall of probabilities of wagers 
provided in the present study, to provide further understanding of the impact of the 
probability meter.  
 
The preceding review illustrates how probability-based research in the gambling literature 
has either focused on correction of erroneous beliefs or improved knowledge of statistics. 
Theoretically grounded explanations regarding the general ineffectiveness of each approach 
have been provided, suggesting that the ineffectiveness of probabilistic information used in 
past research was due to the lack of personalised information. Optimal decision-making 
requires accurate (Blaszczynski, 2001), reliable, and timely information (Blaszczynski et al., 
2008), highlighting the potential for a within-session gambling decision-aid providing 
accurate information on probabilistic risk. Yaffee and Brodsky (1997) highlight the necessity 
to provide visible odds of losing when gambling. Such assertions align with broader 
assertions that RG devices should facilitate awareness of the probable outcomes of 
gambling (Blaszczynski et al., 2015; Parke et al., 2014). Wohl et al. (2010) and Mayer and 
Moreno (2002) purport imagery to be particularly effective in simplifying gambling odds. As 
previously highlighted, the notion that losses loom larger than gains is a pillar of PT and 
potential losses are more likely to gain attention (Bilgin, 2012). Therefore, framing probability 
in terms of losses (rather than gains) represents the logical approach for the probability 
meter, which also aligns Yaffee and Brodsky (1997).  
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Given the preceding review, the present study used the ELM to examine the role of a 
probability meter based on a traffic-light metaphor as an RG device to promote lower-risk 
wager selections in roulette. Gamblers show a preference for increased probability for 
success over gains (San Martín et al., 2010), and many gamblers report wanting to extend 
the gambling periods for as long as possible (Delfabbro, 2004). The provision of a probability 
meter may therefore encourage a greater number of gamblers to make a higher number of 
lower risk bets. A series of roulette gambling scenarios were used to measure the impact of 
the probability meter on attitudes and gambling behaviours. Hypothesis one predicted that 
participants receiving a probability meter would opt for a greater number of lower risk 
wagers, and facilitate early gambling cessation by comparison to those not receiving a 
probability meter. In accordance with Muñoz et al. (2013) and the ELM (Petty et al. 2010), 
hypothesis two predicted that a probability meter would facilitate high scale measures of 
issue-involvement that would predict frequencies of the number of lower risk wagers. 
Aligning with research by Mick (1992) and Muñoz et al. (2010) hypothesis three predicted 
issue-involvement with the probability meter would relate to (deep or surface) levels of 
processing (two-tailed), and that Depth of Processing would highlight differences in NFC 
scores. Following research by Muñoz et al. (2013) and the ELM (Petty et al., 2010) 
hypothesis four predicted that high levels of issue-involvement and depth of processing 
would predict high levels of attitude change scale measures (see analytic strategy for further 
detail on testing hypothesis four). In accordance with Muñoz et al. (2013), hypothesis five 
predicted that those exposed to a probability meter would exhibit greater changes in future 
gambling intentions, than those not receiving a probability meter. Finally, following the 
findings of Gainsbury (2015b), hypothesis six predicted that exposure to a probability meter 
would report greater probabilistic knowledge of roulette wager options than those not 
exposed to a probability meter (see Analytic Strategy).  
 
A series of follow-up scale measure and open-ended questions analysed participant 
feedback regarding the probability meter. General feedback using scale measures was 
recorded to evaluate the recall of, and favourability towards the probability meter to 
contextualise findings regarding the ELM.  
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Method 
Design 
A between-subjects design with one independent variable, Probability Meter with two levels 
(Probability Meter and No Probability Meter) was employed. Table 3.1 details the dependent 
variables and descriptions. 
Table 3.1: Study 2.2 Dependent Variables 
Dependent Variable Description 
Number of Low Risk Wagers Derived from total number of low-risk betting 
options across scenarios 
 
Expenditure Preference Derived based on choice in scenario one were 
examined using chi-square analysis.  
 
Combined Risk and 
Expenditure Preference 
 
Derived based on choice in scenario three 
Early Gambling Cessation  Derived based on choices in scenarios 10 and 11 
 
Knowledge of Gambling 
Probabilities  
Derived based on frequencies in response to 
follow-up multiple-choice questioning whereby 
participants were asked to select correct options 
stating odds of different roulette betting choices.    
 
Further analyses for those in the Probability Meter Group measured Issue-involvement, 
Depth of Processing, and Attitude Change in accordance with the ELM (see Materials and 
Chapter 3). The Future Gambling Intention scale was completed by all participants. Group 
frequencies were: Probability Meter group = 47 participants, No Probability Meter group = 
47 participants.      
Participants 
The sample comprised of 94 (Males = 30, Females = 64) undergraduate student gamblers 
(M = 23.34 years, SD = 8.05). The sample represented mixed ethnic backgrounds: British = 
72 (76.6%), African = 2 (2.1%), White and Black Caribbean = 3 (3.2%), and Asian = 6 (6.4%). 
Other ethnicities were also represented. Participants were recruited from UK Universities in 
the Northeast and East Midlands via convenience sampling.  
Materials 
The PGSI screened-out PGs (see Procedure). Data were gathered and stored using 
Qualtrics via a university-approved account. A series of 11 dichotomous gambling scenarios 
designed to reflect various roulette wagers and preferences shown in Study 2.1 (Table: 3.2) 
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were presented to participants. Each scenario presented a choice of two gambling options 
displayed simultaneously on-screen. Both showed a roulette wheel and table with the 
relevant gambling choices highlighted. Each scenario showed details pertaining to the 
amount bet, the type of wager and the potential return. For those in the Probability Meter 
group, each scenario also displayed a probability meter, indicating the chance of losing in 
percentage format (0-100%) for both options. Beneath the probability meter, the exact 
percentage was displayed in text form (Appendix 25). The Issue-involvement scale (5 - 
items), Attitude change scale (4 - items), and the Future Gambling Intention scale (3 - items) 
were adapted from Muñoz et al. (2013) each using a 7 - point scale (1 - Not at all – 7 - Very 
much so) – see Chapter 3. 
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Table 3.2: Study 2.2 Gambling Scenarios 
Scenario Description Option 1 Option 2 
1 Equal Risk for both scenarios 
(outside bet) 
High 
expenditure 
(£18) 
Low expenditure 
(£1) 
2 Equal Expenditure  £1 High-risk 
(inside) bet 
Low-risk 
(outside) bet 
3 Low Risk-High Expenditure vs. 
High Risk-Low Expenditure  
£18 outside bet  £1 inside bet 
4 Multiple Outside Bet (£5 on each 
selection) 
Red & Odd Red & Even 
5 Multiple Outside Bets (£5 on 
each selection)   
Black & Odd Black & Even 
6 Multiple Outside Bets (£5 on 
each selection)   
Red & Odd Black & Odd 
7 Multiple Outside Bets (repeat 
scenario one) 
Red & Odd Red & Even 
8 Multiple Inside and Outside Bet £5 Red and 5 x 
Red single 
inside bets (£1 
each) 
£5 Black and 5 x 
Red single inside 
bets (£1 each) 
9 Multiple Inside and Outside Bet £5 Odd and 5 x 
Even single 
inside bets (£1 
each) 
£5 Odd and 5 x 
Odd single  
inside bets (£1 
each) 
10 Losing scenario: Final £5 
remaining with choices of option 
1 or 2, or 3rd option to quit the 
session. 
Low-risk: £5 
Outside Bet 
High-risk: 5 x £1 
Inside bets 
11 Winning scenario: £75 (Doubled 
Credits) with choices of option 1 
or 2, or 3rd option to quit the 
session. 
£35 Outside Bet £35 Inside Bet 
 
 
Qualitative Analysis (Depth of Processing) 
Busch (2004) highlights the benefits of content analysis as a useful method of measuring 
attitudinal responses to communications. Conceptual analysis was used to selectively 
reduce qualitative responses. Participants (n = 47) receiving the probability meter (M = 23.91 
years, SD = 8.36) responded to the question “In what ways were your thoughts affected by 
the Probability Meter?” This response was therefore identified as the unit of analysis (Renner 
& Taylor-Powell, 2003). Using more concise narratives improved focus in identifying desired 
concepts (Renner & Taylor-Powell, 2003). The aim of this process was to identify thoughts 
generated by recipients of the probability meter, and to categorise such thoughts by depth 
of processing (surface-level and deep-level) (Mick, 1992). Deep-level thoughts were 
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recognised as self-reports referring to thoughts beyond that of the explicit persuasive 
warning message content (e.g. thoughts about wasted money or the broader risks of 
gambling). Surface-level thoughts were recognised as self-reported thoughts related directly 
to communicative content (e.g. “I chose the safer option”). 
Consistent with Renner and Taylor-Powell (2003) the five steps of analysis were adhered 
to. As such, prior to examination, the single concept of ‘depth of processing’ was selected 
for analysis, which was conducted based on the existence (of depth of processing) rather 
than the frequency (number of occurrences) due to the implicit nature of the concept (Busch, 
2004). Given this, a pre-set rather than an emergent category approach was taken (Renner 
& Taylor-Powell, 2003). Such an approach is similar to that of Braun and Clarke (2006) 
whereby top-down theoretical thematic analysis approaches are used to identify data a 
semantic level from a realist perspective. 
In accordance with Salanda (2015), data were first manually coded. Codes were applied 
based on rules/terms outlined in a codebook to explicate the process (Appendix 26). 
Consistent with the steps delineated by Renner and Taylor-Powell (2003), identified codes 
were then sub-categorised as reflective of either ‘surface-level processing’, ‘deep-level 
processing’, or ‘no impact’, which represented the overall category of Depth of Processing. 
The final category (depth of processing) also represented the overarching theme of the data 
(Salanda, 2015). Analysis produced seven codes in total. Two codes (Probability and 
Influenced Decision) formed the Surface-level sub-category; three codes (Triggered Doubt 
and Trust, Broader Gambling Risks, and Questioning Behaviour) formed the Deep-level sub-
category; and two codes (No Reference and No Impact) formed the No-Impact sub-
category. Results from analysis produced the following frequencies to comprise the Depth 
of Processing variable: Surface-level = 36, Deep-level = 6, No Impact = 5 occurrences 
(Appendix 26). Multiple coders were not available, therefore the process was completed by 
the author. Given this, steps were taken to mitigate where possible, issues related to 
reliability and validity. First, a codebook (Appendix 26) was developed to explicate the 
process (Salanda, 2015). Second, the author engaged in reflective practice and revisited 
coding on numerous occasions to ensure that potential new perspectives could be identified 
(Salanda, 2015).  
Finally, the epistemological and ontological implications of taking such an approach were 
considered. While it is acknowledged that content analysis resides on a borderline between 
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qualitative and quantitative approaches (Dieronitou, 2014), its application herein resides 
more firmly in the positivist paradigm given the pre-set strategy taken, which is often used 
in hypothesis testing. The ontological possibilities regarding multiple potential realities 
constructed between researcher and participant are acknowledged (Dieronitou, 2014). 
However, Smith 1983 (as cited in Sale, Lohfeld, & Brazil, 2002) state that the 
epistemological relation between researcher and participant can reduce or nullify ontological 
arguments (Dieronitou, 2014) thus drawing focus to epistemic understanding. Moreover, it 
has been generally accepted that the interaction between humans and electronic devices 
(e.g. digital gambling) is epistemic (Brey, 2005). This position is important given that the 
concepts being measures are already documented, thus known. Therefore, whilst latent 
content is explored, it is done so for the purposes of identifying manifest content, which 
aligns with positivist approaches. Therefore, it was reasonable to infer that the role of 
probability meter was both explicitly (explained as part of the study) and implicitly (intuitively) 
understood. 
Procedure 
Participants were invited to take part in a roulette gambling study (Appendix 27) to win raffle 
tickets for a £75 Amazon voucher. Participants were randomly assigned to groups by month 
of birth (Lawlor et al., 2006). Upon confirmation of informed consent (Appendix 28), 
participants provided demographic details and completed the PGSI. Participants scoring 
less than eight on the PGSI took part in the experiment (M = .83, SD = 1.46). Participants 
scoring eight or more were debriefed and thanked for their participation (Appendix 29), three 
participants met this criterion. Eligible participants completed the experiment. Participants 
selected one of the two options from a series of 11 binary scenarios. The final two scenarios 
also offered a third option to ‘cash-out’. Following completion of gambling scenarios, 
participants completed scale measures and follow-up questions (Appendix 30). 
With the exception of scenarios 10 and 11 (designed to examine behaviour when winning 
and losing), each scenario was framed from a neutral bankroll position (i.e. “You have £35 
to play roulette, you have not yet won or lost any money. Which of the two betting options 
below would you choose?”, to control for break-even/house-money effects (Lien, 2011), thus 
achieving an unbiased measure of gambling preference. This amount was selected in 
alignment with the probabilistic payout rates of the game, and reflected stake sizes relative 
to those employed by Parke et al. (2014). Participants were debriefed, and thanked for their 
participation (Appendix 31). Participants could withdraw any time during the study and given 
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a two-week timeframe to withdraw after participation. The study was approved by the 
University ethics committee (Appendix 32). 
Analytic Strategy 
For each test, data were screened to remove outliers where necessary using z-scores 
(references to outliers were only made where this occurred, see individual hypotheses 
below). Kolmogorov-Smirnov tests examined normality and homogeneity of data to 
determine appropriate application of inferential tests (Field, 2009). Although not all the 
assumptions of ANOVA were met (in some analysis), where the data had homogeneity of 
variance across conditions and independence of data, the ANOVA ‘F’ statistic was deemed 
robust enough to handle skew, kurtosis, and non-normality of data (Field, 2009). This 
rationale was applied for all analysis where relevant (see Appendix 33 for SPSS output).  
Hypothesis 1 – Differences in Gambling Choices: Frequencies of Number of Lower Risk 
Wagers were scored for those in the Probability Meter and No Probability Meter groups by 
totalling the number of low-risk wager options from scenarios 2, 4, 5, 6, 7, 8, 9, 10, and 11, 
and analysed using an independent t-test. Aligning with Greer and Dunlap (1997), 
Expenditure Preference (scenario one), Risk Preference (scenario three), and early 
gambling cessation (scenarios 10 and 11) were examined using a mixed ANOVA. 
Hypothesis 2 – Impact of Issue-involvement on Gambling Choices: Predicted high levels of 
issue-involvement were used for simple linear regression analysis as an independent 
variable to measure the dependent variable of Number of Lower Risk Wagers.   
Hypothesis 3 – The Role of Depth of Processing and Issue-involvement: A Kruskal-Wallis 
examined differences in levels of issue-involvement between Depth of Processing. Follow-
up analysis used a Mann-Whitney U Test to examine differences in NFC scale measures 
between those generating surface and deep-level thoughts.  
Hypothesis 4 – Issue-involvement as a Predictor of Attitude Change: A funnelled approach 
for this hypothesis was taken. Analysis regarding the role of Issue-involvement and Depth 
of Processing on Attitude Change was dependent on the outcome of hypothesis three. Given 
that no differences between issue-involvement and Depth of Processing were found, a 
multiple linear regression was not conducted. Therefore a simple linear regression was 
conducted where Issue-involvement was to be used as independent variable to predict the 
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dependent variable of Attitude Change. Follow-up analysis used a correlation to examine 
favourability of cognitions generated as a result of exposure to the probability meter. 
Hypothesis 5 – Differences in Future Gambling Intentions: An independent t-test measured 
differences in Future Gambling Intention scale measures between the Probability Meter and 
No Probability Meter groups.  
Hypothesis 6 – Knowledge of Roulette Gambling Probabilities: Three Bonferroni corrected 
(α = .016) chi-square tests of independence were conducted to examine the relation 
between knowledge of probabilities of gambling wagers that participants had been exposed 
to between the Probability Meter and No Probability Meter groups.  
Follow-up exploratory analysis used scale measures adopted from Muñoz et al. (2013) to 
evaluate the emotional impact of the meter and its perceived usefulness. 
Results 
The sample comprised: Non-problem = 59, Low-Risk = 28, and Moderate-Risk = 7 gamblers 
using the PGSI.  
Differences in Frequencies of Lower Risk Gambling Selections between Groups 
An independent t-test examined between-group differences in the total Number of Lower 
Risk Wagers. Scores were derived based on the total number of lower-risk options selected 
in scenarios 2, 4, 5, 6, 7, 8, 9, 10, and 11, for those in the Probability Meter (M = 6.51, SD = 
2.26) and No Probability Meter (M = 4.47, SD = 1.68) groups. Results found a significant 
difference, t (92) = 4.968, p < .01. Participants in the Probability Meter group opted for a 
significantly higher frequency of low-risk wager options than participants in the No 
Probability Meter group.   
Differences in Expenditure for Bets of Equal Probabilistic Risk  
Differences in expenditure for bets of equal probability were subjected to a two-way mixed 
ANOVA with the independent variables of Probability Meter (Meter, No Meter) and Scenario 
One (High Expenditure, Low Expenditure) (Table 3.3). 
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Table 3.3: Differences in Expenditure for Equal Probability Bets 
 Meter n (%) No Meter n (%) Total n (%) 
High Expenditure 24 (26%) 25 (27%) 49 (53%) 
Low Expenditure 24 (24%) 22 (23%) 45 (47%) 
Total 47 (50%) 47 (50%) 94 (100%) 
 
The main effect of Probability Meter was not significant, F(1,92) = .167, p = .684. The main 
effect of Scenario One was not significant, F(1,92) = .042, p = .839. The interaction was not 
significant, F(1,92) = .042, p = .839. 
Differences in Risk Preference  
Differences in risk preference were subjected to a two-way mixed ANOVA with the 
independent variables of Probability Meter (Meter, No Meter) and Scenario Three (Low Risk-
High Expenditure, High Risk-Low Expenditure) (Table 3.4). 
 
Table 3.4: Between-group Differences in Risk Preference 
 Meter n (%) No Meter n (%) Total n (%) 
High Expenditure 19 (20%) 24 (26%) 43 (46%) 
Low Expenditure 28 (30%) 23 (24%) 51 (54%) 
Total 47 (50%) 47 (50%) 94 (100%) 
 
The main effect of Probability Meter was not significant, F(1,92) = 1.061, p = .306. The main 
effect of Scenario Three was not significant, F(1,92) = .679, p = .412. The interaction was not 
significant, F(1,92) = 1.061, p = .306. 
Differences in Cash-out Behaviour when Losing 
Differences in cash-out behavior when losing were subjected to a two-way mixed ANOVA 
with the independent variables of Probability Meter (Meter, No Meter) and Cash-out (Yes, 
No) (Table 3.5). 
 
Table 3.5: Differences in Cash-out Behaviour when Losing 
 Meter n (%) No Meter n (%) Total n (%) 
Cash-out 16 (17%) 15 (16%) 31 (33%) 
No Cash-out 31 (33%) 32 (34%) 63 (67%) 
Total 47 (50%) 47 (50%) 94 (100%) 
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The main effect of Probability Meter was not significant, F(1,92) = .047, p = .829. The main 
effect of Cash-out when Losing was significant, F(1,92) = 12.066, p < .001, η2 = 0.12, power = 
.93, such that a significantly greater proportion of participants opted not to cash-out when 
they had 10% credit remaining. The interaction was not significant, F(1,92) = .047, p = .829. 
Differences in Cash-out Behaviour when Winning 
Differences in cash-out behavior when winning were subjected to a two-way mixed ANOVA 
with the independent variables of Probability Meter (Meter, No Meter) and Cash-out (Yes, 
No) (Table 3.6). 
 
Table 3.6: Differences in Cash-out Behaviour when Winning 
 Meter n (%) No Meter n (%) Total n (%) 
Cash-out 24 (26%) 23 (24%) 47 (50%) 
No Cash-out 23 (24%) 24 (26%) 47 (50%) 
Total 47 (50%) 47 (50%) 94 (100%) 
 
The main effect of Probability Meter was not significant, F(1,92) = .042, p = .839. The main 
effect of Cash-out when Winning was not significant, F(1,92) = .00, p = 1.00. The interaction 
was not significant, F(1,92) = .042, p = .839. The preceding series of tests collectively showed 
partial support for hypothesis one. 
Regression Analysis: Issue-Involvement with the Probability Meter Predicts Number of Lower 
Risk Wagers 
A linear regression using the Enter method examined whether issue-involvement (M = 5.60, 
SD = 1.37) with the probability meter could predict preferences for the Number of Lower 
Risk Wagers. The regression equation produced a large effect size (R2 = .436, R2Adj = .172), 
indicating that high issue-involvement with the probability meter was a significant predictor 
of the Number of Lower Risk Wagers, F(1,45) = 10.589, p < .01, which accounted for 44% of 
the variance. There was a significant positive relationship between Issue-involvement and 
Number of Lower Risk Gambling Selections (β = .436, t = 3.254, df = 46, p < .01). Hypothesis 
two was supported.  
Depth of Processing and Issue-Involvement 
Types and frequencies of Depth of Processing were determined via content analysis of 
qualitative data (see Methods section and Table 3.7).  
 
Page | 97 
 
Table 3.7: Mean Issue-involvement Scale Measures by Depth of Processing 
 
Mean (SD) 
Deep Surface No Impact 
    
Probability Meter 5.90 (1.38) 5.88 (.89) 3.20 (.92) 
    
 
A Kruskal-Wallis test evaluated differences in Issue-involvement between thoughts that 
were Deep-level (n = 6), Surface-level (n = 36) and those that had No impact (n = 5), for 
those receiving the probability meter. The test, which was corrected for tied ranks was 
significant, χ2 (2, N = 47) = 7.027, p = .03, such that levels of issue-involvement differed 
significantly by depth of processing. Pairwise comparisons revealed a significant difference 
between the No Impact and Surface-level group, p = .032, such that levels of issue-
involvement were greater for those generating surface-level thoughts. There was no 
significant difference between the No Impact and Deep-level group, p = .067, or between 
the Deep-level and Surface-level groups, p = 1.0.    
Follow-up analysis used scale measures of NFC, which produced scores between 18 and 
162. High and low scores resided in the upper (113.4) and lower (48.6) 30% of the scale 
(Haugtvedt & Petty, 1992). Differences in NFC scores were examined for the generation of 
surface-level (M = 109.61, SD = 17.58) and deep-level (M = 107.33, SD = 32.98) groups. A 
Mann-Whitney U Test found no significant difference, U = 100.50, n1 = 36, n2 = 6, p = .793. 
Given these findings, Depth of Processing was not included in Attitude Change analysis. 
Hypothesis three was not supported.  
Regression Analyses: Impact of Issue-Involvement on Attitude Change 
Simple linear regression analysis using the Enter method examined whether Issue-
involvement predicted increases in Attitude Change (M = 19.85, SD = 6.63). The regression 
equation produced a large effect size (R2 = .345 R2adj = .314), indicating that Issue-
involvement was a significant predictor of Attitude Change F(2,43) = 10.819, p < .01 which 
accounted for 31% of the variance. There was a significant positive relationship between 
Issue-involvement and Attitude Change (β = .562, t = 4.365, df = 41, p < .01).  
Follow-up analysis aligning with Flynn et al. (2011) measured favourability of cognitions 
triggered by the probability meter. Favourability was examined using items one (M = 5.74, 
SD = 1.50) and two (M = 5.83, SD = 1.39) from the Attitude Change scale adapted from 
Muñoz et al. (2013). Both items were significantly correlated, N = 47, r = .83, p < .01, 
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suggesting favourable cognitions regarding the probability meter. Hypothesis four was 
supported.  
Between-group Analysis of Future Gambling Intentions  
An independent t-test examined differences in Future Gambling Intentions between the 
Probability Meter (M = 8.61, SD = 6.12) and No Probability Meter (M = 10.02, SD = 6.53) 
groups. No significant difference was found, t (92) = -1.067, p =.144. Hypothesis five was 
not supported. 
Knowledge of Gambling Probabilities   
Three chi-square tests of independence with a Bonferroni correction (α = .016) examined 
the relation between the provision of a probability meter and probabilistic knowledge of 
losing an ‘inside’ bet. The relation was significant χ2 (1) = 10.829, p < .016 ω = .34. A 
significantly greater proportion of those receiving a probability meter accurately reported the 
odds of losing an inside bet.  
A chi-square test of independence examined the relation between the provision of a 
probability meter, and probabilistic knowledge of losing an ‘outside’ bet. The relation was 
significant χ2 (1) = 13.022, p < .016, ω = .37. A significantly greater proportion of those 
receiving a probability meter accurately reported the odds of losing an outside bet.  
A chi-square test of independence examined the relation between the provision of a 
probability meter and the probabilistic differences between combinations of multiple outside 
bets. No significant relationship was found, χ2 (1) = 1.097, p = .578. The preceding three 
tests showed partial support for hypothesis six.  
Summary of Exploratory Findings  
All participants exposed to the probability meter recalled seeing it, with 91.5% reporting that 
it impacted on thinking and that it would be of use in future gambling situations (91.5%). 
Reports also suggest that the probability had a low emotional impact (M = 3.08, SD = 1.72), 
with 70.3% of participants reporting this.  
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Discussion 
The present study examined the impact of a decision-aid in the form a probability meter that 
utilised a traffic-light metaphor to denote roulette gambling risk. Hypothesis one predicted 
that exposure to a probability meter would facilitate greater adherence to lower risk wagers. 
Partial support was found for hypothesis one as participants in the probability meter group 
opted for low-risk wagers more often than the control group. Participants receiving the 
probability meter also opted for lower-risk wager options for multiple inside and outside bets 
carrying different levels of overall probability of loss, though the probability meter did not 
facilitate early gambling cessation. Such findings lend support to the notion that a probability 
meter may increase resilience to misinterpretations of randomness over a series of gambles, 
given that that those receiving it consistently opted for lower-risk wagers (Morsanyi et al., 
2009; Pratt, 2000).  
Hypothesis two predicted that high issue-involvement with the probability meter would 
predict high frequencies of low-risk wagers. Support was found for hypothesis two and the 
principles of the ELM (Petty et al., 2010) whereby the probability meter facilitated high levels 
of issue-involvement, which significantly predicted lower-risk bets. Such findings have two 
implications. First, they add further credence to the notion that issue-involvement is a useful 
indicator of the impact of persuasive content (Wagner & Petty, 2011). Second, that levels of 
issue-involvement generated via increased issue-relevant information distinguish proposed 
routes of processing (Petty et al., 2010).  
In accordance with Muñoz et al (2010) and Mick (1992), hypothesis three predicted a relation 
between issue-involvement and depth of processing (surface or deep – devised via content 
analysis of qualitative feedback). Findings did not support hypothesis three. Furthermore, 
follow-up analysis examining differences in NFC scores between those generating deep-
level or surface-level thoughts did not produce significant findings, which was not consistent 
with Muñoz et al. (2010). Analysis produced no evidence to suggest that high issue-
involvement and depth of processing are related. It is therefore possible that high issue-
involvement could occur at surface-level processing. Such findings are parsimoniously 
consistent with the notion that imagery can trigger integrated decision-making (Campbell & 
Maglio, 1999). Given this, decision-aids such as the probability meter tested in this study 
may reduce demand on cognitive load, which may further explain high levels of issue-
involvement due to ease of cognitive processing. 
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Hypothesis four predicted that exposure to a probability meter would results in high-levels 
of issue-involvement that would predicted attitude change towards gambling. Support was 
found for hypothesis four which was consistent with the principles of central route processing 
regarding the ELM (Petty et al., 2010). This finding adds further credence that personally 
relevant information provided via combined imagery and text (Andrews et al., 2014; 
Bétrancourt & Bisseret, 1998) can produce stronger perceived changes in attitude that result 
in significant behaviour change. 
Hypothesis five predicted differences in future gambling intentions between groups, which 
was not supported. Given this, it could be argued that peripheral route processing occurred 
due to the traffic-light metaphor of the probability meter, which may have triggered heuristic 
processing (Petty, 1994). However, given findings showing favourable processing regarding 
the probability meter, and high levels of recall, which are associated with central route 
processing (Monaghan et al., 2009), a reasonable interpretation of these findings is that the 
probability meter had a temporary effect on attitude change that was sufficient to impact on 
behaviour, but unlikely to endure over long periods. Put simply, high issue-involvement may 
have triggered central route processing, but changes were too weak to translate to long-
term attitude change. This is plausible given that the aim of the probability meter was to 
draw attention to context-specific gambling situations rather than the broader risks of 
gambling.  
Hypothesis six predicted greater knowledge of roulette probabilities (based on the scenarios 
provided) as a result of exposure to the probability meter. Partial support was found for 
hypothesis six whereby those receiving the probability meter reported the probabilistic risk 
of inside and outside bets with significantly greater accuracy than those not receiving a 
probability meter. However reported probabilities for more complex wagers was weaker. 
Such findings may tentatively support the occurrence of heuristic processing. However, 
given the nature of the meter as a decision-aid for immediate gambling decisions, it is 
plausible that users of the meter were not motivated to commit information to memory given 
that its role is to prevent users from having to do so, and to ease decision-making processes. 
Moreover, in such instances, low-levels of issue-involvement would be expected to predict 
gambling behaviours, which was not supported in these findings. Petty (1994) suggests that 
it is possible for both routes of persuasion to be triggered simultaneously; and while central 
route processes are usually dominant, the traffic-light metaphor may have eased cognitive 
processing giving way to heuristics.  
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The present study findings support Glenberg and Langston (1992) and  Rasch and Schnotz 
(2009) in that the ‘richer’ qualities of imagery can lead to the development of more salient 
and understandable mental representations, thus impacting on behaviour. More specifically, 
findings agree with the notion that mental imagery informed via conceptual models 
(Richardson & Ball, 2009) represents a useful RG approach due to ease on cognitive 
processing. The use of traffic-light metaphors can reduce cognitive load in two ways. First, 
by drawing on pre-existing knowledge of traffic-light metaphors (Campbell & Maglio, 1999) 
to construct conceptual models, load on in the development of mental representations can 
be reduced. Second, the provision of accurate information removes the need to construct 
complex mental models for problem solving purposes. Given this, it is possible that despite 
changes in attitude, forecast behavioural measures/reports are more likely to be derived 
from pre-existing gambling beliefs (Wagner & Petty, 2011), particularly where changes in 
attitude are recent, such as in the present study, and a future gambling measure is absent.  
This would align with the Meta-Cognitive model of attitude structure (Petty et al., 2007). It is 
therefore possible, that the future gambling intention measures recorded in the present study 
reflect more general attitudes towards gambling previously held or ‘tagged’ in memory by 
participants (Wagner & Petty, 2011). Put simply, while gamblers may not wish to decrease 
the amount they gamble or temporarily stop gambling in the future, decision-aids for within-
session gambling may still be useful when gambling takes places. Furthermore, high levels 
of monitoring found in the present study provide support for the use of permanent display 
decision-aids that may overcome issues of saturation and frustration that are known to exist 
regarding the use of pop-up messages (Monaghan & Blaszczynski, 2010), particularly as 
decision-aids do not interrupt game-play, or detract attention from gambling.  
No significant differences were found for variations in risk and expenditure between inside 
and outside bets (scenarios one and three) suggesting that the probability meter did not 
impact on general preference for levels of expenditure between different types of bet. This 
supported Dixon et al.'s (2006) findings for wager options in roulette game-play and also 
support the four-fold pattern of risk (Chiu & Wu, 2009). Moreover, the probability meter did 
not facilitate early cash-outs. Therefore, while the probability meter was useful in facilitating 
low-risk wagering options, the present study findings suggest that it may be a useful device 
alongside pop-up warning messages to facilitate reduced gambling expenditure (McGivern, 
2014) and/or early cessation of gambling sessions where such methods have been effective 
(Wohl et al., 2014). 
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The present study demonstrated the ELM to be an effective model with which to examine 
the effectiveness of RG devices (Petty & Cacioppo, 1986). Moreover, overall findings 
support the methods applied by Muñoz et al. (2013) and the use of imagery as a method of 
facilitating RG attitudes and behaviour by increasing issue-involvement via personalised 
information. A probability meter is a technologically achievable device that draws on the 
methods applied by existing data-tracking tools such as BetBuddy and Playscan and could 
therefore be potentially implemented into such systems (Wohl et al., 2017). Depth of 
processing was not found to relate to issue-involvement or NFC measures, thus contrasting 
with Muñoz et al, (2010). A plausible explanation for this finding may be that by design the 
probability meter/decision-aid was not a warning device in the same sense as the fear-based 
imagery used by Muñoz et al. (2010) and therefore may not have impacted on gamblers 
thoughts in the same way. Self-reports in the present study suggested that the probability 
meter had a low impact on emotions, thus parsimoniously supporting calls for emotionally-
neutral approaches to RG messaging (Zahra et al., 2015). The present study findings further 
demonstrate the potential of personalised accurate information (Wohl et al., 2017) and 
support Muñoz et al.’s (2013) reported drawbacks regarding thought-listing techniques.  
More broadly, these findings align with the assertion that previous RG research that has 
used ‘accurate’ information has been too general. As highlighted in the preceding chapters 
of this these, accurate RG information has lacked appropriate levels of personalisation. 
Further support was therefore found for the movement toward the use of personalised 
information in RG devices and calls to re-evaluate the use of accurate information in RG 
devices (Gainsbury & Blaszczynski, 2016b). These findings also further contextualised the 
drawbacks of previous research that has focused on the improvement of statistical 
knowledge as an RG approach (Williams & Connolly, 2006). Personally relevant information 
provided by the probability meter showed that such information is readily used to aid 
decision-making and effectively guided behaviour. More specifically, the results of this study 
evidenced accurate recall for simple (inside and outside) bets, but not for more complex 
bets, even when probabilities were shown. However, those receiving the probability meter 
still adhered to lower-risk options despite poor recall of them. These findings further support 
the approach of providing information that reduces cognitive demand and/or necessity for 
complex thinking strategies, and further explain the findings of Williams and Connolly (2006). 
Put simply, providing easy-to-understand information can facilitate positive behaviour 
change without the need to critically examine or store such information in memory.   
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These study findings reinforce the notion that RG devices should avoid focusing on 
gamblers fallacies as a risk-reduction approach, particularly as the probability meter was 
shown to be an effective method in facilitating consistently lower-risk gambling selections, 
which previous research has shown to be an issue when multiple gambles occur (Fantino & 
Stolarz-Fantino, 2002). The provision of a probability meter in the current study was 
therefore shown to overcome issues related to equiprobability, representative heuristics 
(Morsanyi et al., 2009) and misconceptions about the ‘law of averages’ (Turner, 1998), given 
that the provision of alternative information led to consistent adherence to lower-risk 
gambling options. It is therefore reasonable to suggest that previously held views that 
warning messages (e.g. Gainsbury et al., 2015b) should promote deep-level cognitions such 
as self-appraisal may not be the optimal approach. Alternatively, it may be more effective to 
provide gamblers with salient, accurate information via decision-aids, which promote 
reductions on cognitive load given that they are less disruptive yet still effective in achieving 
attitude and behaviour change. 
The provision of a probability meter was shown to be a marked improvement on the risk 
meter examined in Study one, such that it impacted positively on issue-involvement, attitude 
change, and subsequent behaviour by facilitating adherence to lower-risk wager options. 
Therefore, overall probability was shown to be a more effective metric to apply to the meter 
by comparison to the risk coefficient applied in Study one. A probability meter addresses 
highlighted issues in presenting gambling probabilities to gamblers (Lam, 2007) and offers 
a viable solution to current methods that are poorly understood (Ladoceur, et al., 2002; 
Monaghan & Blaszczynski, 2007). Furthermore, given the plethora of literature based on 
roulette ‘strategies’ (Turner, 1998), which may mislead gamblers resulting in monetary loss, 
the provision of a probability meter may alleviate misconceptions regarding roulette 
probability. A probability meter could assist in clarifying odds of winning/losing thus 
addressing the documented complexities of roulette gambling where multiple wagers are 
concerned (Phillips & Blaszczynski, 2010). The probability meter was also shown to have 
little emotional impact, which also aligns with calls for neutral and objective approaches to 
RG (Süssenbach et al., 2013). 
Limitations such as the use of laboratory-based studies and sampling from student gambler 
populations are acknowledged. However, steps were taken to reduce the drawbacks of such 
an approach (see General Discussion for detail). Risk preferences for high expenditure 
amounts in high or low probabilistic cases or high-risk, high expenditure against low-risk, 
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low expenditure scenarios were not included in this study, as these wager types do not 
reflect the gambling choices of regular gamblers as evidenced in previous roulette-based 
research (Dixon et al., 2006). Moreover, the aim of the study was to ascertain how 
probabilistic information based on preferred and common roulette gambling choices 
impacted on gambling behaviour, rather than to measure the multitude of possible but less 
common gambling wager options at the disposal of roulette gamblers. However, while the 
combination of multiple inside and outside bets was a less commonly preferred wager-type, 
these scenarios were included to demonstrate and evaluate the complexity of multiple 
wagers in terms of probability in the game of roulette.  
In summary, the present study showed that attitude change can be triggered by issue-
involvement with personalised information, and was thus consistent with central route 
processing (Petty et al., 2010). While attitude change may have been temporary, support 
was found for the application of traffic-light metaphors (Campbell & Maglio, 1999) in RG 
devices, aligned with the findings of Wohl et al. (2014) and Wohl et al. (2017). Furthermore, 
these findings demonstrate that the provision of accurate information about gambling 
choices can enable gamblers to monitor their gambling choices. Moreover, these findings 
supports calls for improved informed-choice for gamblers (Shaffer et al., 2015) via RG 
devices designed to reach, and be relevant to the majority of the gambling population 
(Wood, 2016). Such an approach avoids assumptions regarding erroneous cognitions via 
the provision of personally relevant accurate information and has the potential to overcome 
documented issues regarding gamblers’ difficulties in grasping gambling probabilities 
(Morsanyi et al., 2009).  
Study one demonstrated the potential of a risk meter as an RG decision-aid for roulette 
gamblers. However, while the metric (risk coefficient) applied to the meter was not optimal, 
further analysis highlighted the potential of a metric based on probability. The present study 
established that overall probability (of loss) was the preferred metric for the meter, which 
was shown to significantly increase options for lower-risk gambling wagers. However, the 
probability meter did not lead to early cessation of gambling sessions. As detailed in the 
preceding chapters of this thesis, pop-up messages have been demonstrated to be effective 
in facilitating gambling cessation (e.g. Wohl et al., 2014), though optimal timing and content 
of warning messages remains to be established (Gainsbury, 2016). Study three therefore 
aimed to establish optimal warning message frequency and content for within-session 
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gambling, for further testing in conjunction with the probability meter in the final Study (four) 
of this thesis.  
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Chapter 6: Study 3 - Determining the Optimal Frequency/Timing and 
Content of Pop-up Warning Message Display  
 
Introduction  
Study two showed that a probability meter significantly reduced gambling risk preferences 
in roulette, but did not facilitate early within-session gambling cessation. As detailed in 
Chapter two, pop-up warnings have become a popular strategy in communicating gambling 
risks in a range of contexts, including within-session gambling cessation (e.g. Wohl et al., 
2014). Pop-up warning messages may therefore be a useful accompaniment to a probability 
meter, though the application of pop-ups requires optimisation regarding message content 
and timing/frequency (Gainsbury, 2016). A systematic review of the literature showed that 
both expenditure-specific (McGivern, 2014) and self-appraisal/informative message content 
(Gainsbury et al., 2015b) showed potential for reducing gambling risk by using accurate and 
objective information in within-session contexts. This chapter presents Study three, which 
aimed to establish optimal application of warning messages regarding content and 
frequency for within-session gambling, for further testing alongside a probability meter. The 
study therefore examined the role of both expenditure-specific and self-appraisal/informative 
messages in conjunction with hybrid messages that combined both types of message 
content to identify the most effective within-session pop-ups. Previous research (e.g. Hearne 
& Pellizzari, 2016; McGivern, 2014) was also drawn on to establish the optimal frequency of 
message application. Collectively, the present study aimed to identify the ideal application 
of pop-up warnings for within-session roulette gamblers.     
Pop-up messages have been shown to be more effective than static or scrolling messages 
in RG contexts (Monaghan & Blaszczynski, 2007, 2010). They have also become a common 
component of RG policies and systems, which may become a required component for 
gambling providers to achieve accreditation for social responsibility practice (Griffiths, 2014). 
Given this, research has evaluated the use of pop-ups from a range of perspectives 
including the correction of erroneous cognitions (e.g. Jarden & Wulfert, 2012), limit-setting 
(Wohl et al., 2014), and encouraging self-appraisal (Monaghan & Blaszczynski, 2009). More 
recently the use of personalised feedback has received more focus, with studies evaluating 
personally relevant within-session expenditure-based feedback (McGivern, 2014), 
personalised normative feedback (PNF) (Auer & Griffiths, 2015), and using pop-up warnings 
as part of broader data-tracking and management systems (Wohl et al., 2017). 
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The psychological constructs that underpin the use of pop-ups are grounded in task 
interruption (Moe, 2006) comprising sub-categories of frequency, duration, complexity and 
timing (Kirmeyer, 1988). Interruption is defined as “A[n] externally generated, randomly 
occurring, discrete event that breaks continuity of focus on a primary task” (Coraggio, 1990, 
p.19). Pop-ups can interrupt attention creating cognitive capacity for the re-focusing of 
cognitive efforts on secondary tasks (Kahneman, 1973). Pop-ups can be effective in 
gambling contexts given that many games (such as roulette) require little cognitive capacity 
to play; therefore removing the compounding element of cognitive load on pop-up 
effectiveness. This also reduces the element of negative effects of pop-ups on primary tasks 
(Speier, Valacich, & Vessey, 1999). This was supported by Sanders and Baron (1975) who 
showed that task interruption improved performance on simple tasks; evidencing that first, 
distraction had no impact on primary tasks, and second, that distraction during primary tasks 
had a drive-like impact on primary tasks. These findings support Kahneman’s (1973) 
assertions that distractions (pop-ups) can serve to re-focus attention on primary tasks and 
partially explain the significant impact of RG warning messages in some previous research. 
Pop-ups are a common online functionality (Hegarty & Just, 1993) that can re-direct 
attention via disruption, cause breaks in play and lead to altered perspectives when returning 
to a given task, which can have longer lasting effects on cognitions by comparison to other 
message types (Monaghan, 2008). While is it noted that messages should not be too 
cognitively demanding (McCRickard et al., 2003), Stark (1990) showed that the visual 
saliency of pop-up messages can improve recall (cited in Monaghan, 2009) and that they 
can effectively communicate information to modify behaviour (Bétrancourt & Bisseret, 1998). 
The principles of personalised information in digital environments are grounded in two 
concepts: the desire for control; and overcoming information overload, both of which are 
governed by consumer choice (Bright, 2008). People are generally motivated to stay in 
control of their behaviour (Burger, 1984) and the provision/availability of personalised 
information can be used to filter out excess irrelevant information. Focusing attention on 
user-relevant information is important in digital environments where users are exposed to 
multiple stimuli (Bright, 2008). Resultantly, such environments are becoming spaces that 
are tailored to users (Liang, Lai, & Ku, 2007) and interactive digital environments can 
therefore be leveraged positively to aid decision-making (Sicilia & Ruiz, 2007); an approach 
that has been adopted by RG researchers.  
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Inconsistencies in RG warning message research (Forsström et al., 2016) may be partially 
explained by the impact of distraction. From one perspective, warning messages can 
positively interrupt gambling and encourage alternative thinking strategies (McCrickard, et 
al., 2003; Monaghan & Blaszczynski, 2010) which can be beneficial for encouraging 
behaviour change if used cautiously, and have little effect on enjoyment. Conversely, pop-
ups are often reported to be annoying, interrupting primary tasks resulting in message 
avoidance (Gainsbury, 2015b). However, increases in user-relevant information and 
perceived importance of information has been shown to reduce frustration and 
disengagement with pop-ups (Edwards et al. 2005). Furthermore, Brajnik and Gabrielli 
(2010) found that interactivity improved persuasion and that information relevance also 
improved issue-involvement. These findings suggest that increased personal relevance and 
user-interaction may counteract the negative aspects of pop-ups, and may also partially 
explain shortcomings in behaviour change in previous RG research that utilised generic/non-
personalised message content.  
Despite inconsistencies in behavioural impact, pop-ups are well-received in RG contexts 
(e.g. Gainsbury et al. 2015a; Wohl et al., 2014). Voluntary pre-commitment devices have 
found support for the notion of counterfactual thinking whereby pop-up reminders warning 
gamblers of personalised pre-set limits significantly increased adherence to said limits. 
Improvements to the system by implementation of a familiar traffic-light metaphor improved 
this approach further still (Wohl et al., 2014). While these findings are positive, mandatory 
message display could trigger counterfactual thinking which could be leveraged to reduce 
expenditure and/or facilitate early cessation of gambling sessions. Uptake of voluntary pre-
commitment systems is low (Ladouceur et al., 2012). Pre-commitment systems are further 
problematized given that acceptable loss amounts prior to gambling can still be emotionally 
‘painful’ when said losses are incurred (Walker et al., 2015) and may explain continued 
gambling when they are reached (Blaszczynski et al., 2015). Moreover, forewarning of 
persuasive messages has also been shown to reduce impact (Zuwerink et al., 2000) thus 
compromising the approach. Calls for mandatory RG devices are therefore justified 
(Blaszczynski et al., 2014) and may go some way to alleviating gambling risk in within-
session gambling contexts. Ultimately, pop-ups should be implemented into all digital 
gambling platforms to increase gamblers’ awareness of behaviour (Monaghan, 2009). The 
need to improve within-session RG devices has been noted (Parke et al., 2014). Gainsbury 
et al. (2015a) established that pop-ups were optimised when displayed in the centre of the 
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screen rather than in peripheral positions. However, research to optimise message content 
and timing is required (Gainsbury & Blaszczynski, 2016).  
Informative and self-appraisal-based messages (e.g. “Have you spent more than you can 
afford?”) that utilised words such as ‘spent’ and ‘spend’ have been shown to have a greater 
impact on recall by comparison to other phrases (Gainsbury et al. 2015b). Such findings 
align with McGivern (2014) who used the same terms to denote personalised expenditure 
specific-messages displayed at fixed loss-points during within-session roulette game-play, 
which significantly reduced gambling expenditure following exposure to messages. Support 
for optimisation of expenditure-based warnings has been noted (Schellinck & Schrans, 
2002;  Schrans et al. (2004). Harris and Parke (2016) also showed that a self-appraisal 
warning messages reduced rates of gambling expenditure when playing a simulated coin-
toss game. Given this, it was concluded that both accurate personalised expenditure-
specific, and self-appraisal/informative messages represented optimal message content for 
further examination in the present study.  
 
Research regarding personally relevant persuasive messaging is central to the ELM in 
attitude and behaviour change (Wagner & Petty, 2011). Increased issue-involvement 
triggered by personalised issue-relevant information has been shown to differentiate 
cognitive routes to persuasion established via peripheral or central (increased engagement 
with issue-relevant information) processing. The ELM has been demonstrated to be an ideal 
theoretical model with which to evaluate the impact of RG devices on both attitude and 
behaviour (Muñoz et al., 2013). Exposure to issue-relevant information can increase self-
schema matching between the message and recipient (i.e. the extent to which message 
recipients identify with persuasive content) that can occur (Petty et al., 2010), thus 
increasing persuasion. Issue-involvement is posited to correlate with depth of processing at 
either deep-level (i.e. thoughts generated beyond that of the explicit persuasive content) or 
surface-level (i.e. directly related to message content) (Mick, 1992; Muñoz et al., 2014). 
However, due to the high level of matching that can occur when exposed to issue-relevant 
content (Petty et al., 2010), high involvement with issue-relevant information may not be 
dependent on depth of processing, due to personal relevance. Findings from Study two that 
used a personalised probability meter as an RG device, found depth of processing to not be 
a factor regarding levels of issue-involvement, though examination of depth of processing 
for personalised warning messages is warranted and therefore examined in this study. 
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Furthermore, measures of future gambling intention provide additional context regarding the 
strength attitude change. This is important as following the Meta-Cognitive model of attitude 
structure (Petty, Briñol, & DeMarree, 2007) broader (gambling) attitudes may be resilient to 
perceived changes in attitudes at micro-level (i.e. reported changes due to exposure to RG 
devices but no changes in broader gambling attitudes). Measures of future gambling 
intention were therefore included in the present study. 
 
The findings of Gainsbury et al. (2015b) suggest that warning messages triggered surface-
level processing (e.g. “[I] thought about how much I was spending”). A lack of behavioural 
impact may therefore be due to the long-term/general nature of some of the message 
content (e.g. “Is money all you are losing?”). While the authors highlight that behaviour 
change may be more likely to occur over a period of time, behavioural impact is fundamental 
to RG devices (Monaghan & Blaszczynski, 2010). Given this it may be possible to improve 
informative/self-appraisal message content with the inclusion of more immediate 
personalised expenditure-specific information. The potential for such messages is 
supported by the ELM. When issue-involvement is high, increasing the number of arguments 
has no negative impact, but can be effective where involvement is low (Ng & Kankanhalli, 
2008) and may therefore trigger short-term attitude and behaviour change via peripheral 
route processing. Petty and Cacioppo (1983) found that increasing the number of arguments 
in a message was a redundant factor when issue-relevance was high, it therefore follows 
that hybrid messages containing personally relevant information would be less likely to be 
affected by additional content. Furthermore, while Petty et al. (1981) found that messages 
containing rhetorical questions increased motivation for low-involved recipients, such effects 
were also overridden by the presence of personally relevant information. This finding is 
supported by Gainsbury et al. (2015b) who showed that messages framed as rhetorical 
questions but also containing issue-relevant information fosters increased involvement with 
message content, thus eradicating potential for distraction among highly-involved recipients, 
which can be triggered due to a lack of personally relevant information. Therefore, 
developing hybrid messages that contained both expenditure-specific and self-
appraisal/informative information was warranted, and therefore included in this study. 
 
While the preceding section has demonstrated marked improvements in establishing 
effective message content, determining the optimal number of messages, and when to 
display them remains unknown (Gainsbury, 2016). Difficulties in optimising message 
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frequency and timing is compounded by the multitude of factors that can alter session length 
such as free spins, payout rates, and alterations in gambler pace based on previous 
outcomes (Blaszczynski et al., 2001). Timing of pop-ups can be crucial to interaction (Moe, 
2006). Therefore, establishing optimal timing is a key goal of RG research.  
To date RG warning message timing and frequency has been varied despite known 
saturation effects from excessive exposure (Bahr & Ford, 2011). For example, Jardin and 
Wulfert (2012) displayed warning messages after every five trials, with participants receiving 
approximately 10+ messages. Ladouceur and Sévigny (2009) displayed pop-ups after 60 
minutes and Schrans et al. (2004) found that messages at 30-minute intervals were no more 
effective than pop-ups at 60 minutes. Message frequency and timing has also ranged from 
every 15 trials (approximately 12 messages) (Cloutier, 2006; Ladoceur & Sevigny, 2003), 
after every third trial (up to six messages) (Floyd et al., 2006), every 15 minutes or every 
hour (Gainsbury et al., 2015b), after 30 trials (two messages) (Mizerski et al., 2012), or every 
three minutes (up to three messages total) (Monaghan & Blaszczynski, 2010). McGivern 
(2014) displayed four expenditure-messages to student gamblers appearing at fixed loss-
points (25%, 50%, 75% and 90%) of losses when playing roulette, gambling sessions lasted 
approximately five minutes.  
The above findings illustrate inconsistencies across RG warning message research 
regarding the timing and frequency of message display. Prior research has employed 
techniques based on either periods of time or number of trials. A key issue in establishing 
optimal message display points is complicated by the fact that - with the exception of 
McGivern (2014) - message content has not pertained to specific loss-amounts in real time. 
Therefore, extrapolating optimum timings becomes problematic. Basing message display 
on either the number of gambles/spins or passages of time are both flawed in the sense that 
they are unable to provide personalised accurate information to gamblers that is relevant to 
their current gambling situation. Ecological studies are restricted by having to take 
conservative strategies to limit potential negative effects on gamblers. Conversely, 
laboratory-based studies have applied a range of strategies with little regard for the provision 
of equal levels of message exposure. Together these findings show that application of pop-
ups based on proportionality to overall within-session gambling expenditure could alleviate 
issues regarding message timing. Although gamblers may ‘top-up’ credits during a gambling 
session, within-session RG approaches (including pre-commitment) enable gambling 
providers to deliver meaningful information to gamblers within the framework of their current 
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gambling situation (Parke et al., 2014). Therefore, messages could be displayed at 
proportional stages along a continuum of losses (Harris & Parke, 2015) from 100% to 0% 
credit, thus addressing issues of under-or over-exposure to messages.   
Research by PlaySmart (Hearne & Pellizzari, 2016) has tested such an approach by using 
a progressive warning message system for those opting to set predetermined expenditure 
limits. The sample (which comprised mostly of casual gamblers) received expenditure-
related warning messages when 50% and 90% of losses had occurred (e.g. “You have now 
spent about half of your money”). Initial reports of the system were positive, but also 
reiterated the need to re-brand RG as devices aimed at casual gamblers (Hearne & 
Pellizzari, 2016). These findings support the application of proportionally based warning 
messages and further justify the movement towards mandatory RG devices. Furthermore, 
these findings support the concept of priming, whereby information can prime recipients for 
alternative behaviours (Bright, 2008). Given this, message display at various stages of 
within-session gambling may further facilitate within-session gambling cessation.  
In summary, the preceding the review has highlighted the potential for both expenditure-
specific and self-appraisal/informative message content for application in pop-up format as 
having potential in facilitating less risky gambling behaviours, which may impact on attitude 
and behaviour. Previous issues pertaining to the timing of message display have been 
evaluated highlighting the potential for warning message display timing based on losses 
proportional to total gambling expenditure. Given this, optimal message content from both 
McGivern (2014) and Gainsbury (2015b) was adopted for examination alongside hybrid 
warning messages containing both types of message content, and a control condition. 
Message content was varied (Monaghan & Blaszczynski, 2010; Rogers et al., 2000) in terms 
of expenditure-based warnings and message phrasing, which can promote comprehension 
subsequently increasing likelihood of engagement.  
The present study therefore tested the impact of expenditure-specific, self-
appraisal/informative, and hybrid message types when playing a simulated game of roulette. 
To examine optimal message frequency, message display was based on both McGivern 
(2014) (four messages displayed at 25%, 50%, 75% and 90% of losses) and Hearne and 
Pellizzari (2016) (two messages displayed at 50% and 90% of losses) for all message types. 
Hypothesis one predicted that those receiving four warning messages would wager lower 
average expenditure amounts by comparison to participants receiving two or zero warning 
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messages. Given the increased personal relevance of Hybrid messages (Petty et al., 2010) 
and the findings of Ng and Kankanhalli (2008), hypothesis two predicted that those receiving 
Hybrid warning messages would wager lower average expenditure amounts by comparison 
to other message types.  
Following the findings of Wohl et al. (2014) and Petty and Cacioppo (1983), hypothesis three 
predicted that those receiving four Hybrid messages would facilitate higher frequencies of 
early gambling cessation by comparison to other message groups. Following research by 
Mick (1992) and Muñoz et al. (2010) hypothesis four predicted that issue-involvement with 
warning messages would relate to depth of processing (two-tailed) – see Method section for 
detail. Furthermore, given the findings of Muñoz et al. (2013) and in accordance with the 
ELM (Petty et al., 2010) hypothesis five predicted that high levels of issue-involvement and 
depth of processing would predict high levels of attitude change scale measures (see 
analytic strategy for further detail on testing hypothesis five). Aligning with Muñoz et al. 
(2013), hypothesis six predicted that those receiving warning messages would exhibit 
greater changes in future gambling intentions, than those not receiving warning messages 
(see Analytic Strategy). Finally a series of multiple-choice and open-ended questions follow-
up questions (see Materials section) were examined to formulate a refined understanding of 
how to optimise warning messages. 
Method 
Design 
A between-subjects design was employed. One independent variable of Message Group 
with seven levels (Control, Expenditure-specific x2, Expenditure-specific x4, 
Informative/Self-Appraisal x2, Informative/Self-Appraisal x4, Hybrid x2, and Hybrid x4). 
Additional analyses were conducted where message types were grouped into an 
Independent variables of Message Type with three levels (Expenditure-specific, 
Informative/Self-Appraisal, and Hybrid) and an Independent variable of Number of 
Messages with two levels (Four and Two). Dependent variables of Average Wager Amount, 
Reported Intentional Early Gambling Cessation and Actual Gambling Cessation were 
compared between groups. Further analyses for those who received warning messages 
were conducted to measure Issue-Involvement, Depth of Processing, Attitude Change, and 
Future Gambling Intention (completed by all participants) in accordance with the ELM (see 
Materials section and Chapter 3).   
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Participants 
The sample comprised of 110 (Male = 35, Female = 74, Not stated = 1) undergraduate 
student gamblers (M = 24.33 years, SD = 7.94) and represented mixed ethnic backgrounds: 
British = 74 (67.8%), White British = 15 (13.6%), Polish = 3 (2.7%), Chinese = 2 (1.7%), 
African = 1 (0.9%), other ethnicities were represented. Aligning with Field (2009) group sizes 
of 15 or more were deemed adequate. Participants were recruited from UK Universities in 
the Northeast and East Midlands via convenience sampling.  
Materials 
The PGSI screened-out PGs (see Procedure). Data were collected using a university-
approved Qualtrics account. A series of gambling scenarios (Table 4.1) simulated a game 
of digital roulette. Expenditure-specific message content was adopted from McGivern (2014) 
and optimal, within-session-relevant messages from Gainsbury et al. (2015b) were selected 
to form the self-appraisal/informative message content. Hybrid messages comprised both 
expenditure-specific and informative/self-appraisal message content. As used in the 
preceding studies in this thesis, the Issue-involvement scale (5 - items), Attitude change 
scale (4 - items), and the Future Gambling Intention scale (3 - items) were adapted from 
Muñoz et al. (2013) each using a 7 - point scale (1 - Not at all – 7 - Very much so) - see 
Chapter 3. Finally, all participants completed a questionnaire exploring optimal application 
of warning messages (Appendix 34). 
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Table 4.1: Study 3 Gambling Scenarios 
Scenario 
No. 
Gambling Scenario 
Loss 
Amount 
(%) 
Warning 
Messages 
(x2) 
Warning 
Messages 
(x4) 
1 You have £36 0% --- --- 
2 You are now down to £27 
25% 
--- 
Message 
Displayed 
3 
You have just won £10 to bring your 
current bankroll to £23 
 
--- --- 
4 You are now down to £18 
50% Message 
Displayed 
Message 
Displayed 
5 
You have just won £10 bringing your 
current total to £14 
 
--- --- 
6 
You have just won £5 bringing you current 
bankroll to £9 
75% 
--- 
Message 
Displayed 
7 You are now down to £6  --- --- 
8 You are now down to £3.60 
90% Message 
Displayed 
Message 
Displayed 
9 
[If participant chooses not to quit, they are 
asked how much of the remaining £3.60 
they would gamble 
 
--- --- 
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Table 3.2: Message Content and Display Point 
Message Type Message Content 
Message 
Group (x2) 
Message 
Group (x4) 
Expenditure-
Specific 
“Remember: You started out 
with £36 you have spent £9 of 
your money” 
 
Expenditure-
Specific(x4) 
“Remember: You started out 
with £36 you have spent £18 
of your money” 
Expenditure-
Specific (x2) 
Expenditure-
Specific(x4) 
“Remember: You started out 
with £36 you have spent £27 
of your money” 
 
Expenditure-
Specific(x4) 
“Remember: You started out 
with £36 you have spent 
£32.40 of your money. Do you 
want to Quit the gambling 
session?” 
Expenditure-
Specific (x2) 
Expenditure-
Specific (x4) 
Informative/Self-
Appraisal 
“You are responsible for your 
gambling” 
 
Informative/Self-
Appraisal (x4) 
“Is money all you are losing?” 
Informative/Self-
Appraisal (x2) 
Informative/Self-
Appraisal (x4) 
“Only spend what you can 
afford to lose” 
 
Informative/Self-
Appraisal (x4) 
“Have you spent more than 
you can afford? Do you want 
to Quit the Gambling 
Session?” 
Informative/Self-
Appraisal (x2) 
Informative/Self-
Appraisal (x4) 
Hybrid 
[Messages contained both 
types of message content as 
above] 
[As Above] [As Above] 
 
Qualitative Analysis (Depth of Processing) 
In accordance with Busch (2004) content analysis has been highlighted as a useful method 
by which to measure attitudinal responses to communications. Conceptual analysis was 
used to selectively reduce qualitative responses. Participants (n = 103) receiving warning 
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messages (M = 24.45 years, SD = 8.14) responded to an open-ended question adapted 
from Monaghan et al. (2009), “In what ways were your thoughts affected by the warning 
messages?” (Appendix 35). This response was therefore identified as the unit of analysis 
(Renner & Taylor-Powell, 2003). The aim of this process was to identify thoughts generated 
by recipients of the warning messages, and to categorise such thoughts by depth of 
processing (surface-level and deep-level) (Mick, 1992) – see Study 2.2 for details. 
Analysis produced 11 codes. Two codes (Raised Gambling Awareness and Direct 
Behavioural Impact) formed the Surface-level sub-category; seven codes (Money Wasted, 
Mental Budgeting, Reconsideration of Gambling Behaviour, Gambling Cessation, Dangers 
of Gambling, and Guilt) formed the Deep-level sub-category; and three codes (No Reported 
Impact, Frustration, and Redundant) formed the No-Impact sub-category. Results from 
analysis produced the following frequencies to comprise the Depth of Processing variable: 
Surface-level = 36, Deep-level = 32, No Impact = 35 occurrences (Appendix 35). 
Procedure 
Participants were invited to take part in the roulette gambling study (Appendix 36) to win 
raffle tickets for a £75 Amazon voucher. Following confirmation of informed consent 
(Appendix 37), participants provided demographic details and completed the PGSI. Those 
scoring eight or more on the PGSI were debriefed and thanked for their participation 
(Appendix 38), three participants met the PG criterion. Those scoring less than eight on the 
PGSI took part in the experiment (M = 1.28, SD = 1.75). Participants were randomly 
assigned to groups based on month of birth (Lawlor et al., 2006) and completed the study 
individually. In each scenario participants were asked how much they would bet on ‘Red’ or 
‘Black’. Those in warning message groups (Appendix 39) also received messages at fixed 
points (Table 4.1). Wager amounts between zero and the remaining amount of credit were 
permitted. Upon completion of scenarios, participants provided feedback on the messages. 
Finally, those receiving warning messages provided responses to scale measures (see 
Design section). All participants completed the Future Behavioural Intent scale. Participants 
were debriefed (Appendix 40) and thanked for their participation. Participants could withdraw 
at any time whilst taking part and given a two-week timeframe to withdraw after participation. 
Data were collected according to the University ethics committee by which the study had 
been approved (Appendix 41). 
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Analytic Strategy 
For each test, data were screened to remove outliers where necessary using z-scores 
(references to outliers were only made where this occurred, see individual hypotheses 
below). Kolmogorov-Smirnov tests examined normality and homogeneity of data to 
determine appropriate application of inferential tests (Field, 2009) (see Appendix 42 for 
SPSS output). Although not all the assumptions of ANOVA were met (in some analysis), 
where the data had homogeneity of variance across conditions and independence of data, 
the ANOVA ‘F’ statistic was deemed robust enough to handle skew, kurtosis, and non-
normality of data (Field, 2009). This rationale was applied for all analysis where relevant. 
Where data did not meet the criteria for parametric analyses, appropriate data 
transformation methods were applied and analysed prior to using non-parametric test (see 
individual hypotheses below). A funnelled approach to the analysis was taken. Where 
differences in gambling behaviour were found, further analysis examined the role of the ELM 
(issue-involvement) on gambling behaviour for those groups. Furthermore, ELM analyses 
were only performed on RG devices/groups evidencing optimal impact (see Analytic 
Strategy). 
Hypothesis 1 – Differences in Gambling Expenditure: A one-way between subjects ANOVA 
measures differences in Average Wager Amounts between levels in the Message Group.  
 
Hypothesis 2 - Differences in Gambling Expenditure: A follow-up two-way between-subjects 
ANOVA examined the possible interaction between Message Type (Expenditure-Specific x 
Informative/Self-Appraisal x Hybrid) and Number of Messages (Two x Four). 
 
Hypothesis 3 – Gambling Cessation: A Chi-square test of independence examined the 
relation between Reported Intentional Early Gambling Cessation (if provided with the 
opportunity) and Early Gambling Cessation. A chi-square test of independence then 
examined the relation between Early Gambling Cessation and Message Group, including 
pairwise comparisons with a correct alpha (α = .004). A follow-up goodness-of-fit test with a 
correct alpha (α = .008) examined self-reports of the most effective message type.  
 
Hypothesis 4 – Differences in Issue-involvement and Depth of Processing: Three Kruskal-
Wallis tests with a Bonferroni corrected alpha (α = .016) were conducted for each of the 
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Message Types where the Independent variable was Depth of Processing (Deep, Surface, 
No Impact) and the Dependent variable was Issue-involvement. 
 
Hypothesis 5 – The Relation between Issue-involvement and Attitude Change: Given that 
no significant differences in surface or deep-level processing were found, Depth of 
processing was omitted from subsequent analysis. Therefore, correlation analysis examined 
the role of Issue-involvement on Attitude change. Follow-up analysis used a correlation to 
examine favourability of cognitions generated as a result of exposure to the warning 
messages. 
 
Hypothesis 6 – Differences in Future Gambling Intentions: A one-way between-subjects 
ANOVA measured differences in Future Gambling Intention measures between groups 
where Message Type was the independent variable and scale measures of Future Gambling 
Intention were used as the dependent variable. A follow-up two-way ANOVA was conducted 
where Message Type and Number of Messages were used as independent variables to 
examine the possible interaction effect on Future Gambling Intention. 
 
Finally, exploratory analysis used questions adapted from Monaghan (2005) and Muñoz 
(2010, 2013) to examine accuracy of recall regarding warning message content, optimal 
message display point(s). 
Results 
The sample comprised: Non-problem = 53, Low-Risk = 44, and Moderate-Risk = 13 
gamblers using the PGSI. Group sizes were: Control = 15, Expenditure-Specific (x2) = 15, 
Expenditure-Specific (x4) = 15, Informative/Self-Appraisal (x2) = 15, Informative/Self-
Appraisal (x4) = 15, Hybrid (x2) = 18, Hybrid (x4) = 17. 
Differences in Average Expenditure between Message Types 
A one-way between-subjects ANOVA examined differences in Average Wager Amounts 
between groups (Table: 4.2).  
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Table 4.2: Average Expenditure by Message Type 
Message Type Mean (SD) 
Control (No Messages) 4.70 (1.76) 
Expenditure-Specific (x2) 6.00 (4.06) 
Expenditure-Specific (x4) 3.43 (2.72) 
Informative/Self-Appraisal (x2) 4.94 (3.46) 
Informative/Self-Appraisal (x4) 4.63 (2.68) 
Hybrid (x2) 4.91 (2.70) 
Hybrid (x4) 5.39 (4.33) 
Total 4.91 (3.27) 
 
The main effect of Message Type was not significant, F(6,114) = .957, p = .48. Hypothesis one 
was therefore not supported. A follow-up two-way between-subjects ANOVA examined 
differences in Average Wager Amounts between Number of Messages (Two and Four) and 
Message Type (Expenditure-Specific, Informative/Self-Appraisal, and Hybrid). The main 
effect of the Message Type factor was not significant, F(1,88) = .171, p = .843. The main effect 
of Number of Messages was not significant, F(2,88) = 1.110, p = .295. There was no significant 
interaction between Number of Messages and Message Type factors, F(2,88) = 1.591, p 
= .210. Hypothesis two was therefore not supported. 
Chi-Square Analysis: Reporting Intentional Quitting Behaviour and Actual Quitting Behaviour 
A chi-square test of independence examined the relation between Reported Intentional Early 
Gambling Cessation at 10% remaining credit when prompted, and Actual Gambling 
Cessation. The relation between these variables was significant χ2 (1) = 45.710, p < .01, ω 
= .64. Those who reported that they would quit a gambling session at 10% remaining credit 
when prompted were more likely to actually quit gambling sessions in such circumstances.  
Chi-Square Analysis: Frequencies of Early Quitting Behaviour by Message Type 
A chi-square test of independence examined the relation between Actual Gambling 
Cessation and Message Group (Table: 4.3). In accordance with West and Hankin (2008), 
where applicable a Fisher-Freeman-Halton test was used. The relation between these 
variables was significant χ2 (6) = 15.573, p = .016, ω = .35, such that there was a significantly 
disproportionate frequency in gambling cessation across one or more message types in the 
sample. However, pairwise comparisons between conditions revealed no significant 
differences between Message Type, p > .004. Hypothesis three was not supported. 
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Table 4.3: Frequencies of Early Quitting Behaviour by Message Type 
Message Type Quit Continued Total 
Control  6 (35.3%) 11 (64.7%) 17 (100%) 
Expenditure-Specific (x2) 5 (33.3%) 10 (66.7%) 15 (100%) 
Expenditure-Specific (x4) 7 (43.8%) 9 (56.3%) 16 (100%) 
Informative/Self-Appraisal (x2) 13 (72.2%) 5 (27.8%) 18 (100%) 
Informative/Self-Appraisal (x4) 14 (73.7%) 5 (26.3%) 19 (100%) 
Hybrid (x2) 8 (42.1%) 11 (57.9%) 18 (100%) 
Hybrid (x4) 13 (76.5%) 4 (23.5%) 17 (100%) 
 
A follow-up chi-square goodness-of-fit test examined self-reports of the most effective 
message type (Bankroll, Informative/Self-Appraisal and Hybrid). Reports were not equally 
distributed. The relation was significant, χ2 (3, N = 119) = 143.662, p < .01. A significantly 
higher proportion of those in the sample reported that Hybrid warning messages were more 
effective than Bankroll, Informative/Self-Appraisal, and no messages, p = .008. 
Analysis of Depth of Processing and Issue-Involvement  
Data were grouped by message content (e.g. Expenditure-Specific, Informative/Self-
Appraisal, and Hybrid) to analyse Depth of Processing and Issue-involvement. Differences 
in Issue-involvement scale measures were examined for those who had generated Surface-
level thoughts (n = 36), Deep-level thoughts (n = 32), or thoughts reporting No Impact (n = 
35) in response to warning messages (Table: 4.4). 
Table 4.4: Depth of Processing by Message Type 
Message Type 
Mean (SD) 
Deep Surface No Impact 
Expenditure-Specific 24.0 (7.93) 24.07 (6.97) 10.57 (6.60) 
Informative/Self-Appraisal  23.4 (8.34) 24.0 (3.36) 15.38 (7.06) 
Hybrid  25.8 (4.05) 23.0 (6.56) 12.67 (6.66) 
 
A Kruskal-Wallis test evaluated differences in Issue-involvement between levels of Depth of 
Processing for those receiving Expenditure-Specific messages. The test, which was 
corrected for tied ranks was significant, χ2 (2, N = 30) = 11.49, p = .003. Pairwise 
comparisons revealed a significant difference between the No Impact and Deep-level group, 
p < .016, and the No Impact and Surface-level group, p < .016, such that levels of Issue-
involvement differed significantly where thought processing occurred by comparison to 
when no impact on thoughts was reported. There was no significant difference between the 
Deep-level and Surface-level groups, p > .016.  
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A Kruskal-Wallis test examined differences in Issue-involvement between levels of Depth of 
Processing for those receiving Informative/Self-Appraisal messages. The test, which was 
corrected for tied ranks was significant, χ2 (2, N = 30) = 8.905, p < .016. Pairwise 
comparisons revealed a significant difference between the No Impact and Deep-level group, 
p < .016, such that issue-involvement was significantly greater where deep-level processing 
occurred, by comparison to no reported impact. For the No Impact and Surface-level group, 
there was no significant difference, p > .016. There was no significant difference between 
the Deep-level and Surface-level groups, p > .016.    
A Kruskal-Wallis test examined differences in Issue-involvement between levels of Depth of 
Processing for those receiving Hybrid messages. The test, which was corrected for tied 
ranks was significant, χ2 (2, N = 35) = 14.90, p < .016. Pairwise comparisons revealed a 
significant difference between the No Impact and Deep-level group, p < .016, and the No 
Impact and Surface-level group, p < .016, such that levels of Issue-involvement differed 
significantly where thought processing occurred by comparison to when no impact on 
thoughts was reported. There was no significant difference between the Deep-level and 
Surface-level groups, p > .016. Hypothesis four was not supported. 
Impact of Issue-involvement on Attitude Change 
Given that preceding findings showed no significant findings regarding expenditure for all 
Message Types and significant findings regarding supported for Hybrid messages; follow-
up analysis examined the relation between Issue-involvement and Attitude Change. For the 
Hybrid (x2) group, analysis revealed a significant correlation between Issue-involvement (M 
= 18.76, SD = 8.49) and Attitude Change (M = 15.17 SD = 6.99), N = 18, r = .941, p < .01. 
For the Hybrid (x4) group, analysis revealed a significant correlation between Issue-
involvement (M = 21.64, SD = 7.98) and Attitude Change (M = 18.29, SD = 6.92), N = 17, r 
= .873, p < .01.  
Follow-up analysis examined favourability of cognitions triggered by the warning messages 
using items one (M = 4.20, SD = 1.86) and two (M = 4.80, SD = 1.89) from the Attitude 
Change scale. Both items were significantly correlated, N = 95, r = .645, p < .01, suggesting 
favourable cognitions were generated by the warning messages. Hypothesis five was 
supported. 
Page | 123 
 
Differences in Future Gambling Intention Scores for Between Message Types 
A one-way between-subjects ANOVA measured differences in Future Gambling Intention 
between Message Type groups (Table: 4.5).  
Table 4.5: Between-group Differences in Future Gambling Intentions 
Message Type Mean (SD) 
Control (No Messages) 8.67 (6.02) 
Expenditure-Specific (x2) 9.27 (5.35) 
Expenditure-Specific (x4) 12.47 (5.55) 
Informative/Self-Appraisal (x2) 7.47 (5.40) 
Informative/Self-Appraisal (x4) 9.73 (5.59) 
Hybrid (x2) 8.44 (4.73) 
Hybrid (x4) 8.65 (6.28) 
Total 9.21 (5.61) 
 
The main effect of Message Type was not significant, F(6,103) = 1.231, p = .297. Follow-up 
analysis examined differences in Future Gambling Intentions using a two-way ANOVA with 
the independent variables of Message Type with three levels (Expenditure-Specific, 
Informative/Self-Appraisal, and Hybrid) and Number of Messages with two levels (Two and 
Four). The main effect of Message Type was not significant, F(2,88) = 1.615, p = .197. The 
main effect of Number of Messages was not significant, F(1,88) = 2.465, p = .120. The 
interaction was not significant, F(2,88) = .784, p = .460. Hypothesis six was not supported.  
Summary of Exploratory Findings 
Of those exposed to warning messages 93.3% remembered seeing them. Recall accuracy 
was highest among Expenditure-specific (x2) and Hybrid (x4) messages (100%). Reports 
regarding the emotional impact of warning messages was low (M = 3.25, SD = 1.84). A chi-
square goodness-of-fit test examined self-reports of the optimal message display when 
losing. Reports were not equally distributed. The relation was significant, χ2 (11, N = 490) = 
121.755, p < .01. A significantly higher proportion of those in the sample reported that a pop-
up warning when 50% of losses had been incurred was most important.  
A chi-square goodness-of-fit test examined self-reports of the messages affecting future 
gambling. Reports were not equally distributed. The relation was significant, χ2 (1, N = 95) = 
8.853, p < .01. A significantly higher proportion of the sample reported that warning 
messages would affect future gambling.  
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Discussion 
The present study aimed to improve optimal timing/frequency and content of within-session 
pop-up warning messages for casual roulette gamblers. The study examined expenditure-
specific (McGivern, 2014) and Informative/Self-appraisal messages (Gainsbury et al., 
2015b) alongside Hybrid messages comprising both message contents. Messages were 
displayed at either four or two stages of proportional losses (Hearne & Pellizzari, 2016; 
McGivern, 2014), against a control group.   
Hypotheses one and two predicted differences in average expenditure between message 
type and frequency. Results showed no significant differences in expenditure between 
message types or the number of messages viewed. Hypotheses one and two were therefore 
not supported; these findings did not support McGivern (2014). Such findings may have 
been partly due to the study design; while a scenario-based approach was employed for 
increased experimental control, restrictions on wager options may have contributed to the 
absence of significant findings regarding expenditure in this study.  
Hypothesis three predicted a significant relation between reported intention to quit gambling 
sessions early, and actual early gambling cessation. Analysis showed that self-report 
measures of intention to quit related to actual quitting behaviours, providing support for self-
report accuracy in such contexts. Follow-up analysis revealed significant differences in 
gambling cessation across the sample with Hybrid (x4) messages producing the highest 
cessation rates. However, pairwise analysis, showed no significant differences between 
message types, therefore hypothesis three was not supported. Such findings 
parsimoniously align with Petty and Cacioppo (1983) and Ng and Kankanhalli (2008) 
whereby increasing the number of message arguments did not impact on high issue-
involvement, which subsequently improved message impact. However, analysis of self-
report data showed that a significantly greater proportion of the sample reported hybrid 
messages to be more effective than other message types and/or no messages.  
Aligning with Muñoz et al. (2010) hypothesis four predicted significant differences in levels 
of issue-involvement between levels of depth of processing. Analysis revealed significant 
differences between both deep and surface level processing, and no (impact on) processing. 
However, no significant differences were found between surface and deep-level processing 
and issue-involvement. Therefore hypothesis four was not supported and these findings did 
not support Muñoz (2010) but illustrate several important points. First, while levels of issue-
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involvement differed in terms of the general occurrence of cognitive processing, there was 
no evidence to suggest that surface or deep-level processing differs when highly involved 
with persuasive message content. Furthermore, there was no evidence to the support the 
notion that increasing the number of message arguments (hybrid messages) negatively 
impacted issue-involvement (Petty & Cacioppo, 1983). Given this, it is plausible that 
personalised message content can facilitate either surface or deep-level processing under 
high issue-involvement.  
 
Such findings may explain the lacking behavioural impact of Informative/self-appraisal 
employed by Gainsbury et al. (2015b) and the results of this study. Gainsbury et al. (2015b) 
acknowledge that self-appraisal messages may take longer to take effect, though self-
reports from their study and the present study supported the use of self-appraisal and hybrid 
messages respectively. Given this, it is plausible that this may also be the case for hybrid 
messages. More specifically, the present study findings suggest that of the three message 
types, hybrid messages were preferred. Despite that Informative/self-appraisal messages 
are phrased to elicit deep-level thinking it is possible that such messages did not promote 
that, which would explain the lacking behavioural impact. However, when considered in 
conjunction with the findings of hybrid messages, it appears that the inclusion of 
Informative/self-appraisal content is valuable and strengthened by the inclusion of 
personally relevant context-specific information.  
 
Hypothesis five predicted a correlation between high issue-involvement and high levels of 
attitude change. Given the lack of behavioural impact regarding expenditure across all 
message types and the findings that showed the potential effectiveness of hybrid messages, 
analysis were conducted only on the Hybrid message groups. High issue-involvement with 
hybrid messages significantly correlated with high levels of attitude change for both groups, 
thus supporting hypothesis five. These findings supported Muñoz et al.’s (2013) account, 
which proposed that if text-based messaging is used in the absence of (or alternatively to) 
image-based warnings, depth of processing ceases to be a factor in attitude change. High 
issue-involvement is therefore sufficient to trigger attitude change consistent with central 
route processing. This was further supported by the high frequencies of favourable thoughts 
following exposure to warning messages observed in the current study.  
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Hypothesis six predicted reductions in future gambling intentions for those receiving warning 
messages by comparison to those not receiving messages, which was not supported. The 
Meta-Cognitive model of attitudes (Petty, 2006) may partially explain this finding whereby 
previously established attitudes towards gambling that generally have positive associations 
(i.e. “I enjoy gambling”, “gambling is fun”) are resilient to new attitudes (Wagner & Petty, 
2011). This would align with Gainsbury et al. (2015b) according to whom repeated exposure 
to messages may lead to ambivalent gambling attitudes and subsequent change. The 
potential short-term effects on casual gamblers (who by definition are less likely to perceive 
themselves to be at-risk and have resilient ‘tags’ associated with pre-existing attitudes) 
should not be undervalued (Petty et al., 2007). For example, the majority of participants in 
the current study reported that warning messages would impact on their future gambling 
behaviour, though general attitudes regarding future gambling intentions remained largely 
unchanged. It may therefore be the case that RG devices such as warning messages are 
well-received by casual gamblers but ineffective in establishing long-term changes in 
general attitudes towards gambling. Put simply, while the findings of McGivern (2014) are 
promising, it appears that the use of warning messages may be best applied where there 
are options built-in for more definitive behaviour change (i.e. ending a gambling session 
completely, rather than encouraging gamblers to wager less) throughout a gambling 
session. Therefore, alternative devices/decision-aids such as a probability meter may be a 
more appropriate method to facilitate maintained safer gambling behaviours throughout a 
given session. 
However, the positive impact of warning messages is likely to be negated by the 
documented negative effects of repeated exposure (Edwards et al., 2005). It is therefore 
recommended that RG pop-ups require an element of immediacy that compels recipients to 
engage with the information. This further explains the effectiveness of context-specific 
information, given that it is both personally relevant and requires immediate attention 
(Wagner & Petty, 2011). No significant differences in future gambling intention were found 
across the sample, suggesting that within-session RG devices should focus on current 
rather than future gambling.  
This was supported by the present study, which showed that a significantly greater 
proportion of the sample reported that a warning message when 50% of losses had been 
incurred was deemed most valuable. This finding represents a possible opportunity to 
encourage earlier gambling cessation than previously tested methods (e.g. Wohl et al., 
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2014). Earlier quitting may alleviate the ‘pain’ of further losses despite previously agreeing 
to them in pre-commitment contexts (Walker et al., 2015), and further prevent excess 
expenditure beyond predefined loss-limits (Blaszczynski et al., 2015). This is supported by 
the principles of prospect theory whereby the movement away from reference points (i.e. 
commencing gambling amounts) is directly related to increased risk-taking (Lien, 2011). 
Given this, options to end gambling sessions when 50% of losses have been incurred are 
more likely to be effective as gamblers are less sensitive to the impact of diminished 
sensitivity, which can lead to loss-chasing (Lien, 2011), and is therefore examined in the 
final study of this thesis. 
The absence of any impact on gambling expenditure in the present study aligns with May et 
al. (2005), whereby messages generated high issue-involvement but were not strong 
enough to facilitate behaviour change. Measures of self-report did however, align with 
behaviours regarding quitting of within-session gambling, whereby reports of intention to quit 
if exposed to a warning message when 90% of losses had been incurred significantly related 
to actual quitting behaviours when reaching 90% of losses. These findings support the 
notion that measures of self-report may be more reliable when based on more definitive 
actions (i.e. quitting a gambling session) but are less reliable in relation to general wagering. 
This aligns with the documented dissociative effects of gambling (Stewart & Wohl, 2013) 
given that expenditure is more difficult to track over a gambling session. Moreover, while 
these findings may further inform future research regarding the appropriate application of 
and/or reliance on self-report measures in gambling contexts (Nower and Blaszczynski, 
2010), they also support the use pop-ups to facilitate more definitive behaviours that are 
aligned with gamblers’ perceptions, rather than creating the illusion of having a behavioural 
impact.   
 
RG warnings have been positively received (Gainsbury et al., 2015b) and have no or little 
negative impact on enjoyment (Russell, 2016). Findings of the present study support this 
given that the majority of participants reported favourable thoughts towards messages and 
low emotional impact, thus also aligning with neutral approaches to RG (Zahar et al., 2010). 
Displaying pop-up warnings based on fixed points proportional to within-session gambling 
expenditure/losses (Hearne & Pellizzari, 2016; McGivern, 2014) provides a potential 
solution to optimising message display. However, warning messages should be enhanced 
to include options to end gambling sessions when 50% of losses have been incurred, 
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particularly given that warning messages in the present study did not impact on gambling 
expenditure. Together these findings provide support for the use of mandatory RG devices 
for within-session gambling and align with the principles of informed-choice (Blaszczynski 
et al., 2004).  
Furthermore, the adoption of mandatory RG tools may go some way to reducing attrition 
rates associated with voluntary pre-commitment tools (Forsström et al., 2016) particularly 
as the minority that choose to use them may have already reached a point of unacceptable 
gambling loss (Wakker, 2010) and developed a propensity for increased risk-taking. More 
broadly, the present study provides further support for the use of personalised RG 
messaging (Auer & Griffiths, 2016) and personalised feedback in broader health and 
harmful-based consumer product industries (Tam & Ho, 2005). Tailoring information to users 
aligns with the evolving nature of digital platforms that are increasingly becoming 
personalised spaces (Morrisey, 2005) where generic provider-focused rather than user-
focused information is becoming less of a priority and less impactful (Bright, 2008).  
 
The ELM of persuasion adopts fundamental principles of PSD design, with particular focus 
on the use of personalised information. The present study demonstrated the ELM to be a 
suitable theoretical model by which to study the effectiveness of RG tools when used in 
conjunction with behavioural measures, and supported Muñoz et al. (2013) as being an 
approach that offers insight regarding thoughts, attitudes and relative behaviours when 
gambling, and the impact of RG tools. Adoption of Mick’s (1992) method showed that depth 
of processing was not found to impact on issue-involvement, which did not align with Muñoz 
et al. (2013). A possible explanation for this may be the lack of emotive content in the 
messages used in this study which was explicitly avoided (Süssenbach et al., 2013). For 
example, unlike other harmful consumer products such as smoking where every cigarette 
impacts on reduced health (Shaw, Mitchell, & Dorling, 2000), gambling is not inherently 
harmful (Pavalko, 2001). Therefore, emotive/fearful content is arguably 
unwarranted/justified, given that RG devices aimed at the general gambling population are 
focused on informed-choice without compromising enjoyment, rather than using fear 
appraisals, such as those used on cigarette labels (Brown, Reidy, Weighall, & Arden, 2013; 
Nan, Zhao, Yang, & Iles, 2015).  
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While the present study provided support for attitude change that was consistent with central 
route processing facilitated by increased issue-involvement, such changes were likely to be 
less enduring given low scale measures of change in future gambling intention. However, it 
is important to note that achieving such change remains a positive step in the RG literature. 
Indeed, attitude changes that are less enduring but still facilitate immediate behaviour 
change are often desired given that they are still impactful (Petty et al., 2010). Therefore, 
RG, devices that facilitate temporary attitude change but immediate behavioural change 
should be considered successful RG tools. 
Limitations regarding the use of laboratory-based studies and sampling from student 
gambler populations are acknowledged, though steps were taken to reduce the drawbacks 
of such an approach (see General Discussion for detail). Due to technological design 
constraints the messages did not contain a red border as recommended by Monaghan and 
Blaszczynski (2010), though the use of red borders has not a been a strategy that has been 
consistently applied across the RG literature. Messages therefore replicated that of 
McGivern (2014) and were displayed centrally with clear wording (Gainsbury et al., 2015a). 
Finally, while optimal self-appraisal/Informative messages were derived from Gainsbury 
(2014b), and displayed in a logical order, the order of message content may have impacted 
on behavioural measures. Future research should examine the order of the messages and 
also examine the order effects of information versus self-appraisal style message content. 
To conclude, neither message type (nor frequency) facilitated reduced expenditure in the 
current study. However, hybrid messages were reported to be the optimal message type 
across the sample and showed potential in facilitating early gambling cessation. In addition 
to including options to quit gambling when 90% of within-session expenditure is incurred 
(Wohl et al., 2014), these findings suggest that a quitting option at 50% of losses may also 
be an effective point at which to encourage early gambling cessation. Options to end 
gambling sessions after 50% and 90% of losses had been incurred was therefore examined 
in Study four. 
While the potential effectiveness of hybrid messages was highlighted, the present study 
produced no significant evidence suggesting improvements between message frequency 
(two or four) messages. However, receiving four hybrid messages showed a marked 
improvement in facilitating gambling cessation by comparison to two messages. Moreover, 
Bright (2008) demonstrated the positive priming effects of messages, and McGivern (2014) 
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showed that four expenditure-specific messages facilitated reductions in gambling 
expenditure. Therefore, warning messages displayed at 25% and 75% of losses may prime 
gamblers for gambling cessation when 50% and 90% of losses are incurred. Collectively, 
these findings suggest that application of four rather than two hybrid message to be the 
logical approach for further testing. The final study (four) therefore examined the impact of 
four hybrid pop-up warning messages displayed at 25%, 50%, 75% and 90% of losses with 
options to quit the gambling session at the 50% and 90% stages.  
Findings from Study two demonstrated the potential of a probability meter as an RG device 
to facilitate safer wagering options when playing roulette. Together these findings illustrate 
the potential of using different RG devices to impact positively on gambling behaviours in 
different ways. Given this, Study four examined the role of both RG devices (hybrid pop-up 
warning messages and a probability meter) in combination to determine their optimal 
application in dynamic gambling contexts, which may further improve attitudes and 
behaviours regarding RG (Rasch & Schnotz, 2009; McCrickard et al., 2003).  
 
 
 
 
 
 
 
 
 
 
 
Page | 131 
 
Chapter 7: Study 4 - Determining Optimal Application of a Probability Meter 
and Personalised Warning Messages for Within-Session Roulette Gambling 
 
Introduction  
The preceding studies have demonstrated both the potential of a probability meter as a 
decision-aid to facilitate safer roulette wagering choices, and hybrid pop-up warning 
messages as prospective RG devices to foster safer gambling and encourage early 
gambling cessation. The present study examines both of these RG devices in combination 
in a simulated roulette gambling environment to determine their optimal application.  
There are too many facets to gambling to develop a single RG approach, though the 
presentation of relevant, objective information has been identified as a primary RG goal 
(Blaszczynski et al., 2008) and the potential to utilise multiple RG devices is evident. To 
date, RG devices broadly consist of two approaches: the provision of within-session 
warnings (based on predetermined expenditure and time limits (Ladouceur & Sévigny, 
2009), normative expenditure rates (Auer & Griffiths, 2015); or personalised player feedback 
via behavioural data-tracking tools (e.g. Griffiths et al., 2009). Both approaches have largely 
been well-received among the general gambling population. However, the preceding 
chapters have highlighted drawbacks to each of these approaches and findings from the 
previous studies in this thesis provided further support for calls for mandatory RG devices 
(Blaszczynski et al., 2014).  
The personalisation of RG warning messages has become the preferred method by which 
to operationalise the principles of informed-choice, encourage positive engagement with RG 
(Auer & Griffiths, 2014b), and provide continuous player feedback to gamblers (Blaszczynski 
et al., 2014; Parke et al., 2015; Wood et al., 2014). The use of personalised feedback has 
become a commonplace strategy across consumer and health-based industries (Tam & Ho, 
2005). Technological advancements have led to the onset of personalised feedback, 
monitoring and tracker devices (e.g. FitBit, Lose it, DigiFit Cardio) comprising both animated 
and text-based feedback that are changing the way people manage and alter their 
behaviours. The gambling industry are not exempt from this (Colkesen et al., 2013), indeed, 
Dragicevic and Tsogas (2014) state that providing feedback on player performance and 
gambling choices is a step towards sustained player protection, and information pertaining 
to gambling risk has been noted as potentially being a necessary step in raising RG 
awareness (Gainsbury & Blaszczynski, 2016).  
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A meta-analysis of the literature in utilising personalised feedback systems to promote 
positive behaviour change in the healthy eating and fitness literature showed that self-
monitoring and the use of feedback is more effective than other interventions not using that 
approach (Michie, Abraham, Whittington, McAteer, & Gupta, 2009). However, self-
monitoring and feedback devices are limited by consumer uptake and high drop-out rates 
(Helander, Kaipainen, Korhonen & Wansink (2014). Similar attrition-rates have been found 
in usage of RG personalised feedback tools. Forsström et al. (2016) analysed usage of the 
Playscan device on the Svenska Spel gambling website. While findings showed that high 
risk ratings predicted higher uptake, repeated use of the device was low.  
The premise behind the use of personalised information is grounded in its ability to increase 
user engagement via issue-relevance, a fundamental tenet of attitude change as illustrated 
by the ELM (Petty et al., 2010). Analysis from Study three found that the display of four 
hybrid pop-up messages that comprised both expenditure-specific (McGivern, 2014) and 
self-appraisal/informative (Gainsbury et al., 2015b) content improved the likelihood of early 
gambling cessation. Findings also showed that hybrid messages were deemed significantly 
more effective by comparison to the other message types. Follow-up analysis also showed 
that the vast majority of gamblers reported that a pop-up warning message when 50% of 
losses had been reached was the most important point at which to warn gamblers of loss 
amounts. This highlighted a potential optimal point at which gamblers may be best 
encouraged to end within-session gambling. At such a stage gamblers are less likely to have 
reached a point at which losses are deemed unacceptable (Wakker, 2010), this was 
therefore examined in the present study.      
However, for many casual gamblers, the aim can be to extend gambling sessions for as long 
as possible (Delfabbro, 2004), particularly as many casual gamblers do so for the purposes 
of entertainment (Korn et al., 2003) and wish to prolong their gambling experience. Gambling 
providers have been encouraged to reframe motivation for gambling for entertainment 
purposes, rather than for winning money (Griffiths, 2008). Therefore, providing gamblers 
with a decision-aid for monitoring purposes may encourage safer wagering selection and 
subsequently decrease loss-rates. The game of roulette, while simple in nature, offers a 
multitude of betting combinations which can be difficult for gamblers to track or comprehend 
(Phillips & Blaszczynski, 2010) particularly given that gamblers are notoriously poor at 
understanding probability (Salmon et al., 2015). Study two demonstrated the potential of a 
probability meter to aid in safer wagering options and is therefore examined in the present 
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study alongside optimised pop-ups established in Study three to determine optimal 
application of these devices.  
Sensitivity to monetary loss as losses increase is a documented by-product of gambling 
(Brandt & Pietras, 2010) due to the vagaries of known probability games (Chou et al., 2009). 
When faced with gambles, people show a preference for probability (rather than monetary 
gain) as a driver for decision-making, which is improved by feedback (Haffke & Hubner, 
2015). Therefore, over a gambling session, gamblers may use a decision-aid such as a 
probability meter to select more optimal gambles, and the inclusion of warning messages 
providing options to end gambling is likely to have a greater impact, particularly when 
already exposed to a probability meter and previous warning messages, which are known 
to have priming effects (Bright, 2008).  
Previous research has shown the use of both warning messages (Wohl et al., 2014) and 
data-tracking tools (Wohl et al., 2017) to be relatively effective in managing safer gambling 
behaviour. However, it is apparent from the previous studies in this thesis that drawing on 
the benefits of each approach may further assist in optimising RG tools for roulette gamblers. 
For example, personalised pop-up warning messages can facilitate early gambling 
cessation (10% remaining credit), with messages utilising a traffic-light metaphor improving 
the previously tested system (Wohl et al., 2014). However, given the complex probabilistic 
nature of roulette, the use of pop-up warning messages does not represent a viable method 
by which to provide continuous player feedback to gamblers. Contrastingly, while data-
tracking tools are able to provide detailed risk information via traffic-light designs, charts and 
meters (e.g BetBuddy), such information has reduced utilisation for active gambling 
sessions. A decision-aid such as a dynamic probability meter that is responsive to user 
gambling selections to denote overall probabilistic risk may serve to assist gamblers in 
making safer wagering options. Furthermore, a probability meter tested in conjunction with 
optimised within-session warning messages may provide further information with regards to 
optimal application of each/both RG devices. Such an approach is warranted given that 
Studies two and three showed that each RG device impacted on different aspects of 
gambling and had a low emotional impact. However, both devices should be tested to 
ensure that they do not reduce gambling enjoyment (Preez et al., 2014) and is therefore 
examined in the present study.  
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As demonstrated in the preceding chapters, a probability meter and pop-up hybrid warning 
messages both have different potential RG benefits as they draw on different aspects of 
cognition. For example, with regards to the probability meter, mental model theory (Glenberg 
& Langston, 1992;  Rasch & Schnotz, 2009) demonstrates how image-based persuasive 
content draws on cognitive schemas and prior knowledge to construct mental 
representations that facilitate understanding (Schnotz, 2002). Given that traffic-light 
metaphors are common across a range of consumer industries, they have become intuitively 
understood (Campbell & Maglio, 1999). Therefore, a probability meter that denotes gambling 
risk using a traffic-light metaphor may enable receivers to more easily engage with the 
device (than text-only), thus decreasing cognitive load (Mayer & Moreno, 2003) and 
increasing usage and subsequent impact on gambling.  
Conversely, the impact of pop-up warning messages is grounded in distraction due to their 
attention-grabbing abilities (Oinas-Kukkonen & Harjumaa, 2009). By design, pop-ups can 
disrupt primary tasks (gambling) and be used to refocus attention on alternative information, 
which can lead to behaviour change when returning to primary tasks – ie. gambling 
(Monaghan, 2009). When stop-signals triggered by pop-ups are factored into gambling 
situations, gamblers show a preference for lower risk bets with reduced monetary wagers 
(Stevens et al., 2015). Such findings align with McGivern (2014) who showed that exposure 
to expenditure-specific warnings of gambling loss amounts in real-time led to reductions in 
subsequent wagers. These findings were not however, replicated in Study three, though 
hybrid messages containing both expenditure-specific and informative/self-appraisal 
information showed potential in facilitating early gambling cessation. It is therefore 
reasonable to infer that combining the use of pop-up warnings alongside the presence of a 
dynamic personalised probability meter may complement each other regarding safer 
gambling behaviours as they both draw on different aspects of cognition and impact on 
different facets of gambling.  
The probability meter and pop-up warnings have overlapping properties, but also important 
contrasts. For example, both devices utilise personally relevant information and therefore 
contain message arguments that are likely to increase user engagement and subsequent 
attitude change (Petty et al., 2010). However, while pop-up messages act as a distraction 
from primary tasks, decision-aids, such as a probability meter are more likely to be integrated 
into decision-making rather than segregated, as they are used as part of the decision-
making processing regarding the primary task (Campbell & Maglio, 1999). Both approaches 
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have potential benefits and drawbacks. The nature of the probability meter means that it is 
less likely to be as impactful as warning messages, which can have a more pronounced 
effect via disruption. However, by the same notion, the probability meter is less likely to lead 
to negative effects by comparison to pop-ups, which can lead to frustration and annoyance 
(Edwards & Lee, 2002).  
While the ELM acknowledges the use of reminders to facilitate attitude and behaviour 
change, obtrusive messaging that distracts from primary behaviour can have both positive 
and negative effects (Oinas-Kukkonen & Harjumaa, 2009). This was supported by Bright 
(2008) and Edwards and Lee (2002) whereby non-intrusive banner advertisements 
generated positive affect by comparison to pop-up messages that led to ad-avoidance and 
negative affect due to their intrusive nature. Chatterjee (2008) found that pop-ups resulted 
in greater recall and behaviour change by comparison to banner advertisements, although 
pop-ups were also likely to increase frustration. However, increases in user-relevant 
information and perceived importance of information led to reductions in frustration and 
disengagement with pop-ups (Edwards et al. 2005). Therefore, while personally relevant 
pop-ups are likely to be more resilient to the onset of frustration, similar to the impact of 
banners, a decision-aid such as the probability meter tested in Study two may be a useful 
accompaniment or alternative to pop-up messages due to its nonintrusive nature, and may 
be a better long-term solution to short-term attitude change given the reduced negative 
impact by comparison to pop-ups. Given this, examination of both RG devices to determine 
optimal application in Study four is warranted.  
Despite differences in the way in which decision-aids and pop-up warning messages impact 
on gamblers perceptions, attitudes and behaviours, both are grounded in the premise of 
increased issue-involvement using personally relevant information, which is the fundamental 
tenet of the ELM (Petty & Cacioppo, 1986). It is acknowledged that both pop-up warning 
messages and decision-aids may trigger heuristic (peripheral route) processing, which may 
still impact on attitude change. In this case such processing would be denoted by low-levels 
of issue-involvement (Muñoz et al., 2013). Studies two and three failed to find an effect 
regarding depth of processing. Therefore, the present study did not include measures of 
depth of processing. 
Erroneous gambling cognitions can impact on behaviour. Therefore a large body of RG 
research has focused on attempts to reduce erroneous gambling cognitions, irrational 
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thinking, or reducing ineffective gambling ‘strategies’ (Muñoz et al, 2013). While there are 
inherent benefits from these research findings, such an approach as an RG strategy is 
problematised, particularly in the game of roulette where erroneous cognitions and 
behaviour can be (mis)interpreted in a number of ways (Sundali et al., 2012) in addition to 
the dangers of making assumptions regarding gamblers’ cognitions. However, the impact 
gamblers of fallacies on gambling behaviour is well-documented. It is therefore important 
that new RG devices are assessed regarding their impact on gambling cognitions, 
particularly as the aim of RG devices is to promote safer, informed gambling. It is therefore 
plausible that while the RG devices (such as those used in this study) do not focus 
specifically on erroneous cognitions, they may inadvertently impact upon general gambling 
related cognitions. This was therefore analysed in the present study using the Gambling 
Related Cognitions Scale (GRCS) to evaluate potential (before and after) differences 
following exposure to the RG devices used.  
Key RG researchers have called for the use of repetitive and alternating messages 
(Monaghan & Blaszczynski, 2010). Recent research has also acknowledged the potential 
necessity to refocus RG devices that use accurate information such as gambling 
probabilities (Gainsbury & Blaszczynski, 2016), thus providing support for the testing of the 
RG devices proposed in this study. Bilgin (2012) showed that movement away from 
reference points (starting within-session amounts) into losses impacts on subjective 
probability and acceptance of subsequent gambles. A decision-aid in the form of a 
probability meter that is reactive to gambler selections in conjunction with optimal timing of 
pop-up messages may therefore facilitate safer wagering and early cessation of gambling 
sessions. This study expanded on the work of Wohl et al. (2014) and the studies in this 
thesis insofar as offering cash-out/quitting opportunities via mandatory (rather than 
voluntary) pop-up messages when 50% of losses have been incurred when playing digital 
roulette (based on Study three findings), in addition to a quitting option at 90% of losses. An 
additional option to quit a gambling session at 50% of losses may be more impactful given 
that diminished sensitivity effects are likely to be less pronounced than when further losses 
have been incurred (Wakker, 2010). Warning messages did not adopt the traffic-light 
metaphor used by Wohl et al. (2014) given that messages were mandatory (i.e. the red, 
amber, green metaphor to denote nearing pre-set limits would be irrelevant). However, the 
traffic-light metaphor used in systems in existing RG data-tracking devices and the broader 
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consumer industry was applied to the probability meter to denote overall probability of loss 
(0%-100%).  
Following the preceding review and results from Studies two and three, the present study 
examined the impact of a dynamic probability meter and the display of four hybrid warning 
messages displayed at fixed points among casual roulette gamblers to determine the 
optimal application of such RG devices. The following hypotheses were tested (see Analytic 
Strategy).  
Given the documented impact of both the Probability Meter and the use of pop-up warnings 
as detailed in above and in the preceding chapters; hypothesis one predicted that 
participants receiving both RG devices (warning messages and probability meter) would 
exhibit lower Average Wager Amounts, Average Probability of Loss, Total Expenditure, and 
Risk Scores, than participants who received one or neither RG devices. Following the 
findings of Study two, hypothesis two predicted that those receiving the Probability Meter 
would exhibit a lower frequency of Low-Expenditure High-Risk Wagers bets by comparison 
to those not receiving a Probability Meter.  
 
Hypothesis three predicted that receiving either or both RG devices would impact on levels 
of gambling enjoyment by comparison to those receiving no RG devices (two-tailed). 
Aligning with Muñoz et al. (2013), hypothesis four predicted RG devices to facilitate high 
levels of issue-involvement, which would predict Average Wager Amounts, Average 
Probability of Loss, Risk Scores, and Total Expenditure (see Analytic Strategy). Following 
the findings of Muñoz et al. (2013) hypothesis five predicted that high levels of Issue-
involvement would predict high levels of Attitude Change consistent with central route 
processing. Hypothesis six predicted differences in Future Gambling Intention between 
those receiving RG devices by comparison to those not receiving RG devices (see Analytic 
Strategy). Finally, a series of exploratory follow-up questions using scale measures were 
recorded to evaluate the RG devices.  
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Method 
Design 
Data were analysed using two methods. Where data met parametric assumptions, 
behavioural analysis employed a two-way between-groups design with two independent 
variables each with two levels, Probability Meter (Meter, No Meter) and Warning Messages 
(Messages, No Messages). Where parametric assumptions were not met, a between-
groups design with one independent variable of RG Device with four levels (Combined, 
Meter Only, Messages Only, and Control) was employed. This design was also used for 
analyses regarding the ELM (which did not include the control group). 
Dependent variables of Risk (coefficient), Average Wager Amount, Total Expenditure, Low-
Expenditure High-Risk Wagers, Average Probability of Loss, and Enjoyment were measured 
between groups. Further analyses for those not in the Control group measured Issue-
involvement and Attitude Change in accordance with the ELM (see Materials and Chapter 
3). The Future Gambling Intention scale and GRCS were completed by all participants. The 
RG Device group comprised of: Combined = 20, Meter Only = 21, Messages Only = 21, 
Control = 20 participants. 
Participants 
The sample comprised of 82 (Male = 23, Female = 59) undergraduate student gamblers (M 
= 20.87 years, SD = 4.32). The sample represented mixed ethnic backgrounds: British = 51 
(62.2%), Indian = 6 (7.3%), Northern Irish/British = 3 (3.7%), White and Asian = 4 (4.9%), 
White and Black = 6 (7.3%), other ethnicities were represented. Sample sizes of 15 or more 
per group were deemed sufficient for analysis (Field, 2009). Participants were recruited from 
UK Universities in the Northeast and East Midlands via convenience sampling. 
Materials 
The PGSI screened-out PGs (see Procedure). Behavioural data were gathered using the 
simulated roulette software tool developed for the thesis, which was also used in Study one 
(see Chapter 3). The probability meter output/metric was based on overall probability of loss 
(area of the roulette table not covered). Those in the Combined and Message Only groups 
received pop-up warning messages (see Table: 5.1 and Chapter 6 for examples). All data 
were encrypted for ethical and data protection purposes. The Issue-involvement scale (5 - 
items), Attitude Change scale (4 - items), and Future Gambling Intention scale (3 - items) 
were adapted from Muñoz et al. (2013) each using a 7 - point scale (1 - Not at all – 7 - Very 
much so). The GRCS contained 23 - items on a 7 - point scale (1 - Strongly Disagree – 7 - 
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Strongly Agree), before and after gambling measures of the GRCS were recorded by all 
participants. The degree to which the gambling session was enjoyed was measured on a 7 
- point scale (1 - Not at all – 7 - Very much so) by all participants. Those receiving RG 
devices responded to questions adapted from Monaghan et al. (2009). All participants 
completed a questionnaire exploring optimal application of the RG devices (Appendix 43). 
Table 5.1: Warning Message Detail 
Message Display  Message Content 
25% Lost 
“Remember: You started with £10. You have now spent 
£2.50 of your money. 
You are responsible for your gambling” 
50% Lost 
“Remember: You started with £10. You have now spent 
£5 of your money. 
Is money all you are losing? 
Do you want to quit the gambling session?” 
75% Lost 
“Remember: You started with £10. You have now spent 
£7.50 of your money. 
Only spend what you can afford to lose” 
90% Lost 
“Remember: You started with £10. You have now spent 
£9 of your money. 
“Have you spent more than you can afford? 
Do you want to quit the gambling session?” 
 
Procedure 
Participants were invited to take part in a roulette gambling study (Appendix 44) to win raffle 
tickets for a £75 Amazon voucher. Upon confirmation of informed consent (Appendix 45), 
participants provided demographic details and completed the PGSI. Participants scoring 
less than eight on the PGSI took part in the experiment (M = .55, SD = .932). Zero 
participants scored over the threshold. Participants were assigned to groups by month of 
birth (Lawlor et al., 2006).   
As per Study one, participants received mandatory game-play instructions via a web link. 
Those receiving the probability meter were provided with information about the device and 
its purpose before game-play commenced. The meter was displayed prominently on-screen 
throughout game-play (Monaghan, 2009). Overall probability of loss was displayed on the 
meter in response to wager selections before credits were wagered. Participants played 36 
spins/turns, or until credits were depleted. The game was fixed to lose; however, participants 
were permitted various win amounts dependent on their bankroll position. This strategy 
overcame issues with fixed win/loss patterns such that potential wins were ‘carried over’ 
throughout betting. Therefore, it was possible for all participants to win an equal amount, but 
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this could occur at different stages related to their gambling session. Following findings from 
Study one and recent research regarding plans to reduce EGM wagering amounts (Alasdair, 
2016), participants started with £10 credit and could place wagers up to £1 per spin in 
denominations of 50p or £1. For those receiving warnings, pop-ups were displayed at loss-
amounts of 25%, 50%, 75%, and 90% with the option to end the gambling session at the 
50% and 90% stages. When game-play finished, participants responded to scale measures 
presented via a series of dialogue boxes. Participants were then debriefed, and thanked for 
their participation (Appendix 46). Participants could withdraw any time during participation 
and were given a two-week timeframe to withdraw after participation. The study was 
approved by the University ethics committee (Appendix 47). 
Analytic Strategy 
For each test, data were screened to remove outliers where necessary using z-scores 
(references to outliers were only made where this occurred. Kolmogorov-Smirnov tests 
examined normality and homogeneity of data to determine appropriate application of 
inferential tests (Field, 2009) - see Appendix 48 for SPSS output. Although not all the 
assumptions of ANOVA were met in some analysis, where the data had homogeneity of 
variance across conditions and independence of data, the ANOVA ‘F’ statistic was deemed 
robust enough to handle skew, kurtosis, and non-normality of data (Field, 2009). This 
rationale was applied for all analysis where relevant. Where data did not meet the criteria 
for parametric analyses, appropriate data transformation methods were applied and 
analysed prior to using non-parametric test (see individual hypotheses below). A funnelled 
approach to the analysis was taken. Where differences in gambling behaviour were found, 
further analysis examined the role of the ELM (Issue-involvement) on gambling behaviour. 
Furthermore, ELM analyses were only performed on RG devices evidencing optimal impact 
(see Analytic Strategy). 
Hypothesis 1 - Differences in Gambling Behaviours by RG Device: Due to violations of 
parametric assumptions (regarding correlations and Mahalanobis maximum distance) a 2 x 
2 MANOVA could not be conducted. Therefore, a series of two-way between-subjects 
ANOVAs with independent variables of Probability Meter (Meter and No Meter) and Warning 
Messages (Messages and No Messages) examined differences in Total Expenditure, 
Average Expenditure, Average Probability of Loss, and Risk Score with an adjusted alpha 
level (α = .016).  
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Hypothesis 2 – Differences in Low-Expenditure High-Risk by RG Device: Kolmogorov-
Smirnov tests indicated non-normality of data, and the homogeneity of variance criteria for 
each of the dependent variables was not met. A square root data transformation did not 
improve skew or kurtosis. Therefore, a Kruskal-Wallis test examined frequencies of Low-
Expenditure High-Risk Wagers between RG Device groups, where RG Device was the 
independent variable and the frequency of Low-Expenditure High-Risk bets was the 
dependent variable.  
Hypothesis 3 – Gambling Enjoyment and Impact of RG Devices on Enjoyment: Enjoyment 
regarding RG devices was measured from two perspectives. A two-way between-subjects 
ANOVA with independent variables of Probability Meter (Meter and No Meter) and Warning 
Messages (Messages and No Messages) examined differences in scale measures of 
enjoyment regarding the gambling session. Follow-up analysis used two chi-square 
goodness-of-fit tests to examine reports from those who received RG devices as to whether 
or not they reduced gambling enjoyment (Yes/No).  
Hypothesis 4 – Impact of Issue-involvement with RG Devices on Gambling Behaviours: 
Differences in Issue-involvement scale measures between relevant RG Device groups were 
examined using a one-way between-subjects ANOVA where RG Device was the 
independent variable and Issue-involvement was the dependent variable. Follow-up 
analysis was conducted for the Combined group. Analysis showed that those in the 
Combined group to produced significantly lower Risk Scores and lower Total Expenditure 
Amounts. Analysis therefore examined the correlation between Issue-involvement and Risk 
Scores; and Issue-involvement and Total Expenditure.  
Hypothesis 5 – Analysis of Attitude Change by RG Device(s): Differences in Attitude Change 
scale measures between the relevant RG Device groups were examined using a one-way 
between-subjects ANOVA where RG Device was the independent variable and Attitude 
Change was the dependent variable. Follow-up analysis examined correlations between 
issue-involvement and attitude change and analysis of favourability of cognitions for those 
receiving RG devices.  
Hypothesis 6 – Impact of RG Device(s) on Future Gambling Intentions: A two-way between-
subjects ANOVA with independent variables of Probability Meter (Meter and No Meter) and 
Warning Messages (Messages and No Messages) examined differences in the dependent 
variable of Future Gambling Intentions.  
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Exploratory analysis examined before and after GRCS measures between all groups. Due 
to violations of parametric assumptions regarding Mahalanobis maximum distance, a 
MANOVA could not be conducted. Therefore, a series of two-way mixed-subjects ANOVAs 
with independent variables of Probability Meter (Meter and No Meter) and Warning 
Messages (Messages and No Messages) examined differences in Before and After 
subgroups of GRCS measures. Finally a series of follow-up scale measure and open-ended 
questions (see Materials section) evaluated opinions on the RG devices.  
Results 
The sample comprised: Non-problem = 57, Low-Risk = 20, and Moderate-Risk = 5 gamblers 
using the PGSI.  
Differences in Gambling Behaviours between RG Device  
Differences in Total Expenditure   
Differences in Total Expenditure were subjected to a two-way ANOVA with the independent 
variables of Probability Meter (Meter, No Meter) and Warning messages (Messages, No 
Messages) having two levels (Table: 5.2). 
 
Table 5.2: Between-group Differences in Total Expenditure  
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter 13.35 (5.57) 17.95 (1.98) 15.71 (4.71) 
No Meter 15.29 (4.61) 17.25 (3.42) 16.24 (4.14) 
Total 14.34 (5.13) 17.61 (2.77) 15.98 (4.41) 
 
The main effect of Probability Meter was not significant, F(3,78) = 7.791, p = .499. The main 
effect of Warning Messages was significant, F(3,78) = 13.090, p = .001, η2 = 0.14, power = 
.47, such that Total Expenditure was significantly reduced for those receiving Warning 
Messages. The interaction was not significant, F(3,78) = 2.113, p = .150. 
Differences in Average Expenditure   
Differences in Average Expenditure were subjected to a two-way ANOVA with the 
independent variables of Probability Meter (Meter, No Meter) and Warning messages 
(Messages, No Messages) having two levels (Table: 5.3). 
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Table 5.3: Between-group Differences in Average Expenditure  
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter .82 (.15) .82 (.13) .82 (.14) 
No Meter .81 (.15) .74 (.17) .77 (.17) 
Total .82 (.15) .77 (.16) .80 (.16) 
 
The main effect of Probability Meter was not significant, F(3,78) = 1.932, p = .169. The main 
effect of Warning Messages was not significant, F(3,78) = 1.232, p = .271. The interaction was 
not significant, F(3,78) = 1.170, p = .283. 
Differences in Risk Scores   
Differences in Risk Scores were subjected to a two-way ANOVA with the independent 
variables of Probability Meter (Meter, No Meter) and Warning messages (Messages, No 
Messages) having two levels (Table: 5.4). 
 
Table 5.4: Between-group Differences in Risk Scores  
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter 29.15 (5.55) 35.36 (4.19) 32.33 (5.77) 
No Meter 31.77 (6.90) 35.87 (4.13) 33.77 (6.02) 
Total 34.49 (6.34) 35.61 (4.12) 33.05 (5.90) 
 
The main effect of Probability Meter was not significant, F(3,78) = 1.767, p = .188. The main 
effect of Warning Messages was significant, F(3,78) = 19.169, p < .001, η2 = 0.20, power = 
.99, such that Risk Scores were significantly lower for those receiving Warning Messages. 
The interaction was not significant, F(3,78) = .803, p = .373. 
Differences in Average Probability of Loss   
Differences in Average Probability of Loss were subjected to a two-way ANOVA with the 
independent variables of Probability Meter (Meter, No Meter) and Warning messages 
(Messages, No Messages) having two levels (Table: 5.5). 
 
Table 5.5: Between-group Differences in Average Probability of Loss 
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter 52.86 (15.67) 52.78 (10.69) 52.82 (13.18) 
No Meter 53.26 (12.83) 58.19 (14.38) 55.66 (13.67) 
Total 53.06 (14.11) 55.42 (12.76 54.24 (13.42) 
 
Page | 144 
 
The main effect of Probability Meter was not significant, F(3,78) = .948, p = .333. The main 
effect of Warning Messages was not significant, F(3,78) = .662, p = .418. The interaction was 
not significant, F(3,78) = .707, p = .403. The preceding four tests provide partial support for 
hypothesis one. 
Differences in Low-Expenditure High-Risk Wagers between RG Devices 
Data were examined between groups for those placing Low-Expenditure and High-Risk bets 
(Table: 5.6).  
 
Table 5.6: Between-group Differences in Low-Expenditure High-Risk Wagers 
Message Type Mean (SD) 
Combined 0.90 (1.83) 
Meter Only 2.28 (2.74) 
Messages Only 3.19 (5.23) 
Control 4.90 (4.81) 
Total 2.82 (1.45) 
 
A Kruskal-Wallis test examined differences in Low-Expenditure and High-Risk bets between 
RG Device. The test, which was corrected for tied ranks was significant, χ2 (2, N = 82) = 
12.097, p = .007. Pairwise comparisons with a Bonferroni correction revealed a significant 
difference between the Combined and Control group, p = .003; such that those in the 
Combined group placed significantly fewer Low-Expenditure and High-Risk bets. There was 
no significant difference between the Combined and Meter Only groups, p = .598. There 
was no significant difference between the Combined and Messages Only Groups, p = .341. 
There was no significant difference between the Meter Only and Messages Only groups, p 
= 1.0. There was no significant difference between the Meter Only and Control group, p = 
.374. There was no significant difference between the Messages Only and Control groups, 
p = .650. Partial support was found for hypothesis two. 
Between-Group Differences in Overall Enjoyment of Gambling Session 
Differences in Overall Enjoyment were subjected to a two-way analysis of variance with the 
independent variables of Probability Meter (Meter, No Meter) and Warning messages 
(Messages, No Messages) having two levels (Table: 5.7). 
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Table 5.7: Between-group Differences in Overall Enjoyment of Gambling Session 
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter 3.90 (2.27) 3.81 (2.11) 3.85 (2.16) 
No Meter 4.43 (2.20) 4.10 (1.86) 4.27 (2.03) 
Total 4.17 (2.23) 3.95 (1.97) 4.06 (2.09) 
 
The main effect of Probability Meter was not significant, F(3,78) = .200, p = .656. The main 
effect of Warning Messages was not significant, F(3,78) = .766, p = .384. The interaction was 
not significant, F(3,78) = .065, p = .800. 
Impact of RG Device(s) on Gambling Enjoyment 
A chi-square goodness-of-fit test determined if the probability meter reduced gambling 
enjoyment. The sample comprised all participants who received the probability meter. 
Reports were not equally distributed. The relation was significant, χ2 (1, N = 40) = 19.60, p 
< .01. A significantly higher proportion of those in the sample reported that the probability 
meter did not reduce gambling enjoyment (Table: 5.8). 
Table 5.8: Impact of the Probability Meter on Enjoyment 
 Reduce Enjoyment 
 Yes No Total 
Probability Meter  6 (15%) 34 (85%) 40 (100%) 
 
A chi-square goodness-of-fit test determined if the warning messages reduced gambling 
enjoyment. The sample comprised all participants who received warning messages. Reports 
were not equally distributed. The relation was significant, χ2 (1, N = 41) = 12.902, p < .01. A 
significantly higher proportion of those in the sample reported that the warning messages 
did not reduce gambling enjoyment (Table: 5.9). The preceding two tests partially support 
hypothesis three. 
 
Table 5.9: Impact of Warning Messages on Enjoyment 
 Reduce Enjoyment 
 Yes No Total 
Warning Messages  9 (22%) 32 (78%) 41 (100%) 
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Differences in Issue-involvement between RG Devices  
Differences in Issue-involvement scale measures were examined between RG Device using 
one-way between-subjects ANOVA (Table: 5.10). 
  
Table 5.10: Issue-involvement Measures by RG Device 
Message Type Mean (SD) 
Combined 16.77 (6.95) 
Meter Only 17.14 (7.70) 
Messages Only 14.28 (5.98) 
Total 16.06 (1.27) 
 
The main effect of RG Device was not significant, F(2,59) = 1.056, p = .354. Given preceding 
findings that showed that those receiving both RG devices (Combined group) produced 
lower Risk Scores and lower Total Expenditure Amounts, follow-up analyses were 
conducted to examine the correlation between Issue-involvement and Risk Score, the 
correlation was not significant, N = 20, r = -.278, p = .943. The correlation between Issue-
involvement and Total Expenditure was not significant, N = 20, r = -.017, p = .245. 
Hypothesis four was not supported. 
Impact of Issue-Involvement on Attitude Change 
A one-way between-subjects ANOVA measured differences in Attitude Change scores 
between RG Device (Table: 5.11).  
 
Table 5.11: Attitude Change Measures by RG Device 
Message Type Mean (SD) 
Combined 12.15 (5.79) 
Meter Only 11.95 (5.60) 
Messages Only 14.29 (5.98) 
Total 12.81 (5.80) 
 
The main effect of RG Device was not significant, F(2,59) = 1.041, p = .360. A series of 
correlations were conducted for each group to evaluate the relation between Issue-
involvement and Attitude Change (Table: 5.12).  
 
Table 5.12: Correlations for Issue-involvement and Attitude Change by RG Device 
Measure r N 
Combined .756* 20 
Meter Only .756* 21 
Messages Only .784* 21 
Note * = p < .01 
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Results showed that low-levels of issue-involvement correlated with low-levels of attitude 
change for all RG device groups, such findings were consistent with peripheral route 
processing (Petty et al., 2010). Aligning with Flynn et al. (2011) follow-up analysis (Table: 
5.13) examined favourability of cognitions triggered by the RG device(s) were examined 
using items one and two from the Attitude Change scale adapted from Muñoz et al. (2013). 
Hypothesis five was supported. 
Table 5.13: Correlations for Favorability and Attitude Change by RG Device 
Measure  N Mean SD r Sig (p). 
Combined  20 3.60 1.59 .828  < .01 
Meter Only  21 3.80 1.52 .451  = .02 
Messages Only  21 3.82 1.77 .781  < .01 
 
Results suggested low-level favourability of cognitions regarding the RG Devices. 
Between-Group Differences in Future Gambling Intentions  
Differences in Future Gambling Intentions were subjected to a two-way ANOVA with the 
independent variables of Probability Meter (Meter, No Meter) and Warning messages 
(Messages, No Messages) having two levels (Table: 5.14). 
 
Table 5.14: Between-group Differences in Future Gambling Intentions  
  Warning Messages 
  Messages No Messages Total 
 
Probability 
Meter 
Meter 12.15 (7.43) 8.09 (6.08) 10.07 (6.99) 
No Meter 10.66 (6.10) 13.05 (6.86) 11.83 (6.51) 
Total 11.39 (6.78) 10.51 (6.86) 10.59 (6.77) 
 
The main effect of Probability Meter was not significant, F(3,78) = 14.309, p = .570. The main 
effect of Warning Messages was not significant, F(3,78) = 1.405, p = .239. There was a 
significant interaction, F(3,78) = 4.833, p = .031, η2 = 0.58, power = .58, such that those 
receiving both RG devices reported lower levels in changes in Future Gambling Intention. 
Those who received neither RG devices reported higher levels of change in Future 
Gambling Intention. Hypothesis six was not supported. 
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Exploratory Findings: Impact of RG Devices on Gambling Related Cognitions (GRCS) 
Before and after differences between each of the subscales of the GRCS (Gambling 
Expectancies, Illusion of Control, Predictive Control, and Interpretive Bias) were subjected 
to a two-way ANOVA.  
 
Differences between Before and After measures of Gambling Expectancies were examined 
using two-way mixed-subjects ANOVA with the independent variables of Probability Meter 
(Meter, No Meter) and Warning messages (Messages, No Messages) - see Table: 5.15. 
 
Table 5.15: Before and After Gambling Expectancies by RG Device 
  Warning Messages 
  Messages No Messages Total 
  Before After Before After Before After 
Meter 
Meter 6.10 
(3.43) 
5.40 
(4.17) 
7.10 (3.18) 5.76 (3.22) 
6.61 
(3.3) 
5.43 
(3.74) 
No 
Meter 
6.43 
(3.31) 
5.48 
(3.39) 
6.10 (2.63) 5.90 (3.19) 
6.26 
(2.97) 
5.68 
(2.35) 
Total 6.26 
(3.33) 
5.44 
(3.74) 
6.61 (2.93) 5.82 (3.17) 6.43 
(3.12) 
5.63 
(3.45) 
 
The main effect for Gambling Expectancies was significant, F(1,78) = 9.030, p = .004, η2 =.104, 
such that participants reported reduced gambling expectancies after the gambling session. 
The main effect of Probability Meter was not significant, F(1,78) =.027, p = .870. The main 
effect of Warning Messages was not significant, F(1,78) =.278, p = .599. There was no 
significant interaction, F(1,78) = .210, p =.648.  
Differences between Before and After measures of Illusion of Control were examined using 
two-way mixed-subjects ANOVA with the independent variables of Probability Meter (Meter, 
No Meter) and Warning messages (Messages, No Messages) - see Table: 5.15. 
Table 5.16: Before and After Illusion of Control Measures by RG Device 
  Warning Messages 
  Messages No Messages Total 
  Before After Before After Before After 
Meter 
Meter 6.15 
(3.36) 
5.65 
(3.23) 5.67 (2.12) 
5.14 
(1.59) 
5.90 
(2.77) 
5.39 
(2.50) 
No 
Meter 
5.85 
(3.03) 
5.33 
(2.88) 6.00 (4.52) 
6.35 
(4.52) 
6.12 
(3.83) 
5.83 
(3.76) 
Total 6.0 (3.16) 5.48 
(3.02) 
6.02 (3.52) 5.73 
(3.37) 
6.01 
(3.32) 
5.61 
(3.18) 
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The main effect of Illusion of Control was not significant, F(1,78) = 2.224, p = .140. The main 
effect of Probability Meter was not significant, F(1,78) =.241, p = .645. The main effect of 
Warning Messages was not significant, F(1,78) =.044, p = .834. There was no significant 
interaction, F(1,78) = .886, p =.349.  
Differences between Before and After measures of Predictive Control were examined using 
two-way mixed-subjects ANOVA with the independent variables of Probability Meter (Meter, 
No Meter) and Warning messages (Messages, No Messages) - see Table: 5.17. 
Table 5.17: Before and After Predictive Control Measures by RG Device 
  Warning Messages 
  Messages No Messages Total 
  Before After Before After Before After 
Meter 
Meter 10.0 
(5.55) 
8.05 
(4.41) 
12.52 
(6.33) 
11.61 
(6.52) 
10.97 
(5.56) 
9.87 
(5.81) 
No 
Meter 
11.90   
(5.54) 
9.85 
(5.62) 
11.85 
(7.27) 
10.10 
(5.60) 
12.19 
(6.73) 
9.97 
(5.54) 
Total 10.97 
(5.56) 
8.97 
(6.09) 
12.19 
(6.73) 
10.87 
(6.06) 
11.58 
(6.17) 
9.92 
(6.64) 
 
Results found a significant main effect for Predictive Control: F(1,78) = 11.470, p < .001 η2 
=.128, such that participants reported reductions in Predictive Control after the gambling 
session had finished. The main effect of Probability Meter was not significant, F(1,78) =.098, 
p = .755. The main effect of Warning Messages was not significant, F(1,78) =1.680, p = .199. 
There was no significant interaction, F(1,78) = 1.485, p =.227.  
Differences between Before and After measures of Inability to Stop were examined using 
two-way mixed-subjects ANOVA with the independent variables of Probability Meter (Meter, 
No Meter) and Warning messages (Messages, No Messages) - see Table: 5.18. 
Table 5.18: Before and After Inability to Stop Measures by RG Device 
  Warning Messages 
  Messages No Messages Total 
  Before After Before After Before After 
Meter 
Meter 5.95 
(2.98) 
6.0 
(3.82) 5.28 (1.30) 5.33 (0.91) 
5.61 
(2.28) 
5.65 
(2.73) 
No 
Meter 
5.90 
(3.09) 
6.38 
(4.11) 5.75 (1.86) 6.35 (3.54) 
5.83 
(2.54) 
6.63 
(3.80) 
Total 5.92 
(3.00) 
6.19 
(3.93) 
5.51 (1.60) 5.83 (2.58) 5.72 
(2.40) 
6.01 
(3.31) 
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The main effect of Inability to Stop was not significant, F(1,78) = 1.137, p = .289. The main 
effect of Probability Meter was not significant, F(1,78) =.604, p = .439. The main effect of 
Warning Messages was not significant, F(1,78) =.421, p = .518. There was no significant 
interaction, F(1,78) = .240, p =.625.  
Differences between Before and After measures of Interpretive Bias were examined using 
two-way mixed-subjects ANOVA with the independent variables of Probability Meter (Meter, 
No Meter) and Warning messages (Messages, No Messages) - see Table: 5.19. 
Table 5.19: Before and After Interpretive Bias Measures by RG Device 
  Warning Messages 
  Messages No Messages Total 
  Before After Before After Before After 
Meter 
Meter 6.10 
(3.40) 
5.80 
(3.20) 8.14 (4.99) 6.42 (4.03) 
7.14 
(4.36) 
5.87 
(3.76) 
No 
Meter 
6.14 
(3.41) 
5.95 
(4.3) 6.80 (3.80) 6.95 (3.80) 
6.46 
(3.57) 
6.68 
(3.88) 
Total 6.12 
(3.36) 
6.12 
(3.62) 
7.48 (4.45) 6.43 (4.04) 6.80 
(3.98) 
6.28 
(3.82) 
 
The main effect of Interpretive Bias was not significant: F(1,78) = 2.213, p = .141. The main 
effect of Probability Meter was not significant, F(1,78) =.039, p = .844. The main effect of 
Warning Messages was not significant, F(1,78) =1.857, p = .177. There was no significant 
interaction, F(1,78) = .103, p =.750.  
General Feedback and Summary of Exploratory Findings 
Of the sample, only 6.9% of participants reported that they would continue gambling when 
reaching zero. Both groups receiving the probability meter remembered seeing it (95%). 
Recall was also high among those receiving warning messages in the message only group 
(100%) and those in the Combined group (95%). Of those who received the warning 
messages, 4.8% recalled the self-appraisal content and 95.2% recalled expenditure-specific 
content regarding money spent and remaining credit, 7.3% recalled both types of message 
content (including the 4.8%).  
At the end of the study, all participants were asked which application of RG device(s) they 
thought were optimal (Meter Only, Messages Only, Both, or Neither). A chi-square 
goodness-of-fit test determined which application of RG Device(s) was preferred. Reports 
were not equally distributed. The relation was significant, χ2(3, N = 82) = 45.512, p < .01. A 
significantly higher proportion of those in the sample reported that both RG Devices used 
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together (Combined) was optimal. Pairwise comparisons with a corrected alpha (α = .008) 
showed a significant difference between Both and Meter Only, p < .008; Both and Messages 
Only, p < .008; Both and Neither, p < .008; Meter Only and Neither, p < .008; Messages 
Only and Neither, p < .008. There was no significant difference between Meter Only and 
Messages Only, p = .732. 
Figure 3.1 shows that the majority of participants quit the gambling session because of 
incurred losses or loss of allocated funds. Figure 3.2 shows that those receiving the 
probability meter felt that it led to safer betting behaviour, while those receiving warning 
messages (Figure 3.3) reported increases in expenditure awareness.  
Figure 3.1: Reasons Provided for Quitting Due to Zero Credits 
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Figure 3.2: Responses Regarding the Probability Meter 
 
 
 
 
 
Figure 3.3: Responses Regarding the Warning Messages  
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Discussion 
This study examined the impact of two RG Devices: an interactive probability meter and 
hybrid pop-up warning messages containing personalised expenditure-specific (McGivern, 
2014) and appropriate Informative/self-appraisal content (Gainsbury et al., 2015b). Both 
devices were shown to facilitate safer gambling behaviour in the preceding Studies and were 
therefore examined in combination to establish optimal application of these RG devices 
alongside a control group.  
Hypothesis one predicted lower Average Wager Amounts, Average Probability of Loss, Total 
Expenditure, and Risk Scores for those receiving RG devices. Partial support was found for 
hypothesis one whereby those receiving both devices produced lower average risk scores 
and lower total expenditure amounts due to early gambling cessation, by comparison to 
other RG device groups. Such findings illustrate the nuances of roulette gambling choices 
(Phillips & Blaszczynski, 2010) and the benefit of the risk coefficient developed by the author 
as a useful metric for measuring roulette risk. These findings also aligned with Lien (2011) 
such that shifting reference points (Wakker, 2010) impact on gambling risk, and should 
therefore be included in risk measurements. However, no significant differences were found 
between groups for average wager amount or average probability. This did not support 
McGivern (2014) who found reductions in expenditure following exposure to expenditure-
specific warnings. Expenditure rates in the present study might be explained by the reduced 
wagering options (50p or £1 rather than options ranging £1 - £100) though such measures 
were imposed for increased experimental control and to reflect wager amounts reflective of 
the sample (Parke et al., 2014).  
Hypothesis two predicted that those receiving RG devices would place lower frequencies of 
low-expenditure high-risk bets (a common risky wager in roulette). Those receiving both RG 
devices placed significantly fewer of these bets overall, and by comparison to those in the 
control group. These findings evidenced the combined impact of the RG devices to facilitate 
reductions in high-risk wagers and therefore partially supported hypothesis two. Such 
findings support the provision of accurate information (Dixon, 2000b) and the application of 
personalised (Griffiths & Wohl, 2015) interactive dynamic imagery (Blaszczynski et al., 2013) 
used in RG contexts (see below for further discussion). 
Hypothesis three examined ratings of gambling-session enjoyment between all groups. No 
significant differences in enjoyment were found across the sample. Follow-up analysis for 
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those receiving RG devices also revealed that neither the probability meter nor warning 
messages reduced gambling enjoyment. These findings provide partial support for 
hypothesis three and align with the majority of RG research (e.g. Kim et al., 2014), 
suggesting that RG devices do not compromise gambling enjoyment. Furthermore, they also 
supports calls for mandatory RG devices (Blaszczynski et al., 2008) and the application of 
RG decision-aids for within-session gambling (Phillips & Blaszczynski, 2010). 
Hypothesis four examined levels of issue-involvement with the RG devices, and the role of 
issue-involvement where significant differences in gambling behaviour were found. Overall, 
low-levels of issue-involvement were reported across the sample, which did not differ 
significantly by group. Subsequently, levels of issue-involvement were not found to predict 
gambling behaviours, therefore hypothesis four was not supported. Similar partial support 
was found for hypothesis five whereby levels of issue-involvement were found to correlate 
with attitude change across all groups, though reports were also low.  
These findings were consistent with peripheral route processing regarding the ELM (Petty 
et al., 2010) and further supported by low-levels of favourable cognitions despite behavioural 
changes found as a result of exposure to RG devices. These findings were unexpected, 
suggesting that both RG devices had a limited impact in gaining attention, but when used 
together were sufficient to elicit marginally improved rates of early gambling cessation and 
reduced risk-taking. In reference to the ELM, it is therefore evident that attitude changes 
were temporary (Petty et al., 2010). Despite the temporary shift, these findings support Ng 
and Kankanhalli (2008) whereby increasing the number of personalised message 
arguments, can lead to increased ‘matching’ under low-levels of involvement, leading to 
temporary behaviour change. Therefore, although reduced engagement can occur, the 
personalised nature of RG devices can still be impactful. This was evidenced by the 
behavioural findings of this study. For example, the traffic-light design of the meter may have 
reduced low-risk high-expenditure wages due to engagement with the traffic-light aspect of 
the meter (warning ‘red’) rather than the specific probabilities of loss. Furthermore, with 
regards to warning messages, whilst engagement with message content was low, significant 
reductions in total expenditure due to early gambling cessation suggests involvement with 
the messages at a fundamental but impactful level.  
Hypothesis six measured differences in future gambling intentions across the sample, which 
predicted increases in positive changes regarding future gambling behaviour for those 
Page | 155 
 
receiving RG devices. Reports of future gambling intentions were also low across the 
sample, although those receiving neither RG devices reported the highest changes in future 
gambling. Hypothesis six was therefore not supported. With regards to the probability meter, 
it is possible that this finding may have been due to the fixed nature of the game, whereby 
its presence was not sufficient to overcome the fact that the game was fixed to lose. 
However, such a notion would not apply to warning messages, which facilitated reductions 
in total expenditure. It is therefore plausible that the fixed nature of the game simply 
highlighted the risks of gambling, and the absence of RG devices (e.g. control group) 
resulted in reported reductions in future gambling. For those receiving warning messages 
who could quit gambling sessions early, a lack of reported changes in future behaviour may 
have reflected the notion that there would be no need to do so, given that the presence of 
RG devices when gambling are sufficient to manager current gambling activity.    
Furthermore, given reported low levels of issue-involvement and (temporary) attitude 
change, no changes in future gambling intention would be expected. Recall of both RG 
devices was high across the sample. These findings support the notion that the attention-
grabbing nature of pop-up messages (Chatterjee, 2008) and familiar traffic-light metaphor 
employed by the probability meter (Campbell & Maglio, 1999). Collectively, these findings 
suggest that the RG devices can trigger peripheral route processing (Wegener & Chien, 
2013). With regards to the probability meter, this supports mental model theory (Glenberg & 
Langston, 1992;  Rasch & Schnotz, 2009) such that image-based persuasive content can 
lead to the construction of conceptual models to improve understanding (Richardson & Ball, 
2009), which can reduce cognitive load. Thus, a decision-aid such as a probability meter is 
more likely to be integrated into decision-making rather than segregated. Furthermore with 
regards to pop-up warning messages, the present findings again support the attention-
grabbing nature of pop-ups (Wogalter & Laughery, 1996), though levels of issue-
involvement and behavioural change suggest that their impact was notably weakened.  
Interestingly, despite low-levels of issue-involvement, 95% of recall regarding warning 
message content pertained to expenditure. Together these findings are consistent with 
peripheral route processing and provide evidence that the provision of accurate RG 
information is warranted. These findings are also consistent with Gainsbury et al.’s (2015b) 
testing of self-appraisal and informative pop-up warnings, and may further explain the 
absence of significant changes in gambling behaviour observed in their study. Put simply, 
gamblers report RG devices to be effective with high levels of recall accuracy, though their 
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impact when gambling is dramatically reduced. Such findings reaffirm the need for caution 
when interpreting recall measures regarding RG (Nower & Blaszczynski, 2010), suggesting 
that recall measures be utilised for more definitive behaviours (e.g. gambling cessation).  
Overall measures of the GRCS were low, and reflective of a casual gambler sample. 
Exploratory analysis of pre and post gambling subscale measures of the GRCS showed 
significant reductions in gambling expectancies and predictive control. Given that the game 
was designed such that all participants would eventually lose, a plausible explanation for 
the recorded reductions are likely to be due to the outcome of (losing) gambling sessions. 
However, these findings support the notion that the RG devices that provide accurate, 
objective, personalised information do not have a detrimental impact on gambling cognitions 
and therefore provide further support for both the use of pop-up warning message and 
decision-aids in such contexts.   
Self-report feedback from participants across the sample reported the RG devices to be 
optimal when used in combination rather than individually or not at all. Participants reported 
that the probability meter led to safer wagering, which was evidenced by significantly lower 
risk scores and lower expenditure on high risk bets for those receiving both RG devices. 
Together, these RG devices were shown to raise awareness of the two fundamental 
elements of gambling risk: namely expenditure and probability. This suggests that when 
used together the RG devices had a positive complementary effect on each other, which 
may have been due to the different cognitive processes that each device could have 
triggered. For example, while the probability meter would have had a reduced impact on 
cognitive load due to its intuitive design, a load on working memory would still have been 
present due to the adoption of the meter into decision-making processes (Schnotz, 2002). 
Research has demonstrated human proficiency in allocation of cognitive capacity to 
attention dependent on the severity of conditions (Metz et al., 2011). Given that the present 
study did not contain any time pressures and that the warning messages required interaction 
to remove them, which is also purported to improve impact (Monaghan, 2009), it is 
reasonable to infer that the attention-grabbing role of the warning messages was a factor, 
which is supported by the findings of the present study.  
The immersive effects of gambling are well-documented (Stewart & Wohl, 2013). These 
study findings further explain the effectiveness of pop-ups that task interruption can 
introduce both alternative thinking strategies (McCrickard et al., 2003) and impair primary 
Page | 157 
 
task performance upon return. Altmann and Hambrick's (2017) findings also explain the 
value of pop-ups providing options for gambling cessation. First, warning messages without 
the option to quit are likely to have had priming effects drawing attention to the risks of 
gambling (Rodríguez-Priego & van Bavel, 2016). Second, not having an immediate option 
to quit does not allow the gambler to experience the negative impact of the message when 
returning to the primary task of gambling (Altmann & Hambrick, 2017). Research 
surrounding working memory, task interruption and attention therefore explain the benefits 
of each of the RG devices used in this study and further explain the benefits of dual 
application. With regards to the probability meter, the minimal but ever-present load on 
working memory is likely to have reduced or protected against the effects of immersion given 
its role as a decision-aid to highlight the risks of each gamble taken. Findings from this study 
support this given reduced risks in gambling and reported increased awareness of gambling 
probabilities. With regards to the warning messages their ability to interrupt gambling is 
evident in the present study findings, and self-report measures suggest that the vast majority 
of recipients were sensitive to context-specific information rather than self-appraisal. This 
partially aligned with Gainsbury et al. (2015b) who found high frequencies of recall where 
messages contained words such as ‘spent’ or ‘spend’. This suggest that attention was given 
to message content related to the more immediate aspects of gamblers’ situations, and 
further explains gambling cessation rates at the 50% losses stage. Such a finding also aligns 
with the principles of diminished sensitivity and evidences the importance of considering 
movement away from reference points in RG warnings (Wakker, 2010). 
The RG devices used in this study have produced promising findings with respect to drawing 
attention to the facets of gambling that they are designed to, but when used together can 
have marginally increased benefits. For example, research shows that breaks from primary 
tasks (i.e. gambling) can improve task performance due to relief on cognitive load (Arrabito 
et al., 2015). Therefore, while those receiving only warning messages would still benefit from 
the effects of task interruption, those also receiving the probability meter are likely to have 
had an increased awareness of gambling risk before/when messages were displayed, which 
is parsimoniously supported by the present study findings. Given this, it is likely that 
increased gambling risk awareness and reduction in gambling immersion may represent the 
marginally increased effectiveness of these RG devices when used together. The 
implications for the present study findings in this instance are twofold. First, with regards to 
warning messages, they support Stevens et al. (2015) whereby messages containing stop-
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signals can facilitate more cautious behaviour. Second, they support the notion that each 
RG device draws on different aspects of cognition – gambling probability and gambling 
expenditure (Oinas-Kukkonen & Harjumaa, 2009; Rasch & Schnotz, 2009).  
An alternative explanation for the improved effectiveness of utilising both RG devices in 
combination may be explained by the Meta-Cognitive model of attitudes (Sannomiya & 
Ohtani, 2015) whereby dual-tasks can to impair primary task performance. From this 
perspective the application of both RG devices may have led to cognitive overload and a 
reluctance to continue with the primary task, which may have explained high quit-rates at 
the 50% of losses stage. However, two aspects of this study rule out the potential of cognitive 
overload. First, high gambling cessation rates were also found for those receiving warning 
messages only. Second, overall levels of gambling enjoyment were high across the sample.  
The present study provided further support for the implementation of mandatory (Phillips & 
Blaszczynski, 2010) within-session RG devices (Parke et al., 2015) that are applied in 
proportional terms based on an individual’s total within-session gambling expenditure. Given 
that casual gamblers’ expenditure can vary, taking such an approach would enable RG 
providers to display messages proportionate to within-session gambling expenditure, rather 
than predetermined time/expenditure points. The complexity of roulette gambling odds 
(Blaszczynski et al., 2008) justifies application of multiple RG devices. Many gamblers report 
engaging in gambling activity to win money, break-even, or not lose money; though the 
impact of losing can often lead to loss-chasing (Lister et al., 2016). Therefore, the provision 
of opportunities to end gambling sessions early are more likely to counter the negative 
effects of increased losses and therefore reduce the potential for loss-chasing.  
The findings of the present study suggest that the RG devices that were tested did not trigger 
strong attitude change via central route processing as predicted. However, these findings 
demonstrate the value and benefits of using the ELM as a model to determine and 
understand the impact of RG devices on gambling cognitions and behaviours more broadly. 
More specifically, these findings illustrate the benefits of triggering temporary/weak attitude 
shifts via peripheral route processing which can subsequently impact positively on gambling 
behaviour. Such findings should therefore not be deemed a “hollow victory” (Curtis, 2012, 
p.5), but instead be recognised as supporting evidence for the development of RG devices 
that aim to trigger temporary attitude shifts, providing that they are effective.   
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More broadly, support for movements towards the use of personalised, dynamic information 
as an RG strategy was found (Auer & Griffiths, 2016) and may further explain issues with 
current limit-setting approaches. First, warning messages that are expected are less-
impactful (Petty et al., 2010) as they are anticipated. Second, warnings that are received 
when pre-set limits have been reached do not provide gamblers with the opportunity to 
experience the effects of warning messages on subsequent gambling (Altmann & Hambrick, 
2017). This may explain why people continue to gamble when loss-limits are reached 
(Blaszczynski et al., 2015) given the lack of context and further supports the application of 
four messages in the present study. This is further supported by Wohl et al. (2014) who 
showed that a traffic-light system that warned gamblers when 90% of losses had been 
incurred improved gambling cessation rates. Third, the negative emotional impact of 
incurred losses when all monies have been lost may render warnings at such a stage 
redundant (Walker et al., 2015).  
Several limitations of the study regarding the use of laboratory-based studies and sampling 
from student gambler populations are acknowledged though steps were taken to reduce the 
drawbacks of such an approach (see General Discussion for detail). Furthermore, the 
software used for the study was designed to replicate that of digital roulette game-play in as 
much detail as possible. Additionally, for the warning messages, expenditure-specific 
information was displayed first followed by informative/self-appraisal content as it was logical 
to conclude with a question. However, order effects may have occurred (Buda & Zhang, 
2000), therefore alternative message phrasing/ordering may have impacted on gambling 
behaviours. Consequently, this should be addressed in future research.  
In summary, the present study showed that a probability meter used in conjunction with 
personalised pop-up warning messages was marginally more effective at reducing low-
expenditure high-risk gambling options, and facilitating reduced total expenditure due to 
early gambling cessation. Follow-up analysis revealed further support for the application of 
both RG devices, with the vast majority of the sample reporting that both devices would be 
more effective than individual or no application. While the effects of the RG devices were 
likely to be temporary, such findings demonstrate their potential to assist and inform 
gamblers in making safer wagering options that mitigate against gambling losses. Both RG 
devices align with current RG policy and policy goals (Gainsbury & Blaszczynski, 2016; 
Hancock et al., 2008) and are technologically achievable and implementable devices that 
could be used to facilitate responsible gambling among the general gambling population 
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without compromising gambling enjoyment. The final chapter provides an overview and 
general discussion of the thesis findings, collectively evaluating the implications of the RG 
devices tested herein for psychological theory, RG research, and RG policy and practice.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Page | 161 
 
Chapter 8: General Discussion 
 
This chapter provides a summary of the key findings from the studies in this thesis. The 
contributions of the thesis are discussed in terms of implications for psychological theory, 
and RG policy and research. Specifically, the role of the ELM (Petty et al., 2010) as a model 
for examining the effectiveness of RG devices is evaluated in conjunction with mental model 
theory (MMT) (Richardson & Ball, 2009) and Prospect Theory (PT) (Wakker, 2010). 
Alternative explanations for the thesis findings are explored with reference to the unimodel 
of persuasion (Kruglanski & Thompson, 1999) and the Meta-Cognitive Model of attitudes 
(Sannomiya & Ohtani, 2015). The real-world benefits and potential applications of these RG 
devices is discussed along with future directions, recommendations, limitations and caveats.  
Summary of Thesis 
This thesis examined the impact of a risk meter (subsequently improved to take the form of 
a probability meter) alongside optimised pop-up warning messages as RG devices to 
facilitate safer roulette gambling among casual gamblers. A risk meter had been identified 
as a potentially useful device for monitoring gambling risk (Wiebe & Philander, 2013) which 
goes a step beyond the recommendations of Harris and Parke (2016) by enabling gamblers 
to receive personalised feedback regarding the probabilistic risks of their roulette gambling 
selections before wagers are gambled. The design of the meter drew on MMT (Hochpöchler 
et al., 2013) and was based on the intuitively understood traffic-light metaphors currently 
used in the RG literature (e.g. Wood & Wohl, 2015; Wohl et al., 2014), and broader health-
based consumer industries. The design of the meter also drew on recommendations from 
the literature regarding the use of imagery (Muñoz et al., 2008), personalisation (Auer & 
Griffiths, 2016b), and interactivity (Blaszczynski et al., 2013). The meter used content that 
was easily understood (Ariyabuddhiphongs, 2011) and emotionally-neutral (Zahra et al., 
2015). These elements have been highlighted as important characteristics in the RG 
literature and represent a ‘merging’ of current RG devices that are either largely based on 
data-tracking or within-session warning devices, such as pop-ups (e.g. Gainsbury, 2015b) 
or animations (e.g. Wohl et al., 2013b).  
 
A literature review revealed that existing RG risk coefficients did not fully capture the 
necessary elements of risk for use with the risk meter. A new risk coefficient was therefore 
developed for this thesis that incorporated the principles of PT (Wakker, 2010), which 
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accounted for proportional loss by comparison to original bankroll amounts. Risk meter 
output therefore provided personalised feedback to gamblers in real-time denoting the level 
risk related to wager selections when playing digital roulette. The improved probability meter 
was tested alongside hybrid pop-up warning messages that contained both expenditure-
specific and self-appraisal/informative message content inclusive of options to quit gambling 
sessions when either 50% or 90% of losses had been incurred.  
 
With regards to the warning messages used in this thesis. Message type (pop-up) and 
content were derived via a systematic review of the RG warning message literature. Warning 
message design was based on existing recommendations (where possible) regarding size, 
font, readability, comprehension and positioning (Gainsbury et al., 2015b; Monaghan, 2009). 
The ELM of persuasion was utilised to measure the impact of both RG devices on cognition 
and behaviour. MMT and PT were also drawn on to further explain the impact of both RG 
devices. The following section provides a review of the studies in this thesis.  
Review of Research Studies 
Study one of this thesis examined the impact of a risk meter as a personalised RG decision-
aid on gambling attitudes and behaviours. As highlighted in Chapter one, an interactive risk 
meter that drew on the principles of existing data-tracking software was migrated into within-
session gambling contexts to improve the specificity of personalised information in a manner 
unachievable using conventional methods such as warning messages. Results from Study 
one showed that while the risk meter was deemed useful and good method of 
communicating gambling risk, no behavioural differences were found.  
 
The majority of participants in Study one reported that the risk meter did not encourage 
behaviour change. Integrated MMT (Campbell & Maglio, 1999) partially explained the 
likeability, familiarity and monitoring effect of the risk meter in Study one, given the intuitive 
design. This aligned with dual-processing MMTs regarding the use of combined text and 
imagery that draw on existing cognitive schemata to formulate understanding (Schnotz, 
2002). Further analysis in Study one showed that comparable NFC measures with the 
control group predicted safer probabilistic wagers, suggesting that a probability meter may 
have been a more effective metric applied to the meter rather than the developed risk 
coefficient, and was therefore examined in Study two.  
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Study two tested the impact of a probability meter on roulette gambling choices across a 
series of binary gambling scenarios based on popular roulette wagers. Analysis of pilot study 
data revealed overall probability of loss to be a suitable metric for the meter, based on 
roulette gambling behaviour. Pilot data also revealed that issues related to LDW (Leino et 
al., 2016) were also mitigated by preferences for equal expenditure amounts where multiple 
outside wagers were placed (i.e. winning on one bet would cancel out the loss of the other 
resulting in breaking even, thus no loss occurring).  
 
A review of the literature produced evidence demonstrating gamblers’ ineffectiveness in 
understanding gambling probabilities (Salmon et al., 2015). Previous studies based on 
improving knowledge of gambling probabilities had previously been deemed ineffective 
(Monaghan, 2009). However, analysis revealed that prior research utilising accurate 
information had been too generic and impersonal (see Chapter 2), such as improving 
probabilistic knowledge (e.g. Pelletier & Ladouceur, 2007) rather than informing gamblers 
of specific gambling risks. Such studies were also often based on corrective information 
based on gamblers fallacies, which may not have been applicable (Sundali, et al. 2012) or 
generic RTP information, which is often misunderstood (Collins et al., 2014). Given this, 
recent suggestions to revisit this approach in dynamic, personalised contexts (Gainsbury & 
Blaszczynski, 2016) was warranted, and the general findings of this thesis support this claim.   
 
Study two showed that presenting easy-to-understand, personalised information via imagery 
was a practical method to sustain preference for safer probabilities, thus overcoming 
potential biases such as equiprobability and representative heuristics (Batanero et al., 
1996). Results showed high levels of issue-involvement with the probability meter, which 
was shown to be a strong predictor of attitude change, thus explaining significant behaviour 
changes. These findings align with the ELM which purports central route processing to be 
predominantly triggered by high issue-involvement via personally relevant information. 
Findings did not however support Muñoz et al. (2013), as depth of processing was not shown 
to be a predictor of attitude change. The findings of Study two suggest that the recognisable 
and dynamic image-based nature of the probability meter eased cognitive processing 
(Schnotz & Baadte, 2015). Therefore, high issue-involvement with the probability meter 
could still be achieved at surface-level processing, which were further supported by the 
reported neutral emotional impact, and low impact of the probability meter on future 
gambling intentions.  
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Having established optimal application of the meter, Study three determined the most 
effective within-session warning messages to test alongside the probability meter (in the 
final Study). A systematic literature review revealed inconsistencies in warning message 
timing/application, and uncertainty regarding optimal message content. Many casual 
gamblers have predetermined mental budgets that are often exceeded (Blaszczynski et al., 
2015) thus justifying the increase in within-session RG approaches (Parke et al., 2014). 
Therefore, taking a proportional approach to RG messaging based on total within-session 
gambling expenditure provided a logical framework for messaged display, which had 
previously been shown to be effective (Hearne & Pellizzari, 2016; McGivern, 2014) and was 
therefore adopted for Study three. Following the review, it was determined that both 
expenditure-specific (McGivern, 2014) and self-appraisal/informative (Gainsbury et al., 
2015b) message content represented the most appropriate types for further testing to 
optimise content and application.  
 
Study three showed that the display of four hybrid pop-up warning message containing both 
expenditure-specific and self-appraisal/informative message content marginally increased 
the frequency of early gambling cessation (10% remaining credit). Messages did not 
however impact on expenditure, which did not support McGivern (2014), though it is noted 
that this finding may have been due to limited wager options by comparison to McGivern 
(2014), which were imposed for experimental control. Findings did not align with Bahr and 
Ford (2011) who showed message saturation from three messages onward, though it is 
likely that the personalised nature of messages such as those used in Study three may have 
reduced (but not eradicated) saturation effects given the documented effects of personalised 
information on issue-involvement (Wegener & Chien, 2013). This aligned with Study three’s 
findings, which showed that 95% of participants recalled message content pertaining to 
personal expenditure, thus supporting Gainsbury et al. (2016b) and the use of personalised 
message content. Hybrid message content was also deemed most effective, and follow-up 
exploratory analysis revealed that a warning message displayed when 50% of losses had 
been incurred was deemed the most important display point. The use of hybrid messages 
aligned with the ELM whereby highly involved recipients, such as those reported in Study 
three were unaffected by an increased number of message arguments (Petty & Cacioppo, 
1983). Therefore, the provision of personalised messages were shown to partially alleviate 
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the negative impact of multiple message use. Hybrid messages were consequently tested 
alongside the probability meter in Study four.   
 
Study four tested the impact of a probability meter and hybrid pop-up warning messages 
among casual roulette gamblers. Findings showed reductions in risk scores, reductions in 
total expenditure, and reductions in low-expenditure high-risk bets where participants 
received both RG devices in combination. Pop-up messages with the option to quit the 
session at 50% of losses also led to a significant reduction in cessation of gambling 
sessions. Study four findings provided support for the application of RG devices that 
highlight different aspects of gambling risk and therefore trigger different cognitive functions. 
For example, a decision-aid such as a probability meter can be integrated into decision-
making processes and therefore adopted within primary tasks (i.e. gambling). Contrastingly, 
pop-ups can gain attention via distraction from primary tasks to facilitate alternative thinking 
strategies, which can subsequently impact on decisions related to primary behaviours 
(Coraggio, 1990). The following section provides an evaluation of the theoretical and 
practical implications of the thesis findings.  
Theoretical and Practical Implications of Thesis Findings 
Overall, the findings of this thesis suggest that the RG devices examined were marginally 
more effective when used in combination rather than independently. This finding did not 
align with Wohl et al. (2013) who found no additional benefits to utilising two RG devices by 
comparison to one. A reasonable explanation for this difference may be due to the 
personalisation of both RG devices used in this thesis, given that additional animated video 
used alongside pop-ups by Wohl and colleagues was a generic video pertaining to gambling 
risk. Findings of Study four are supported by the general propositions of PT which state 
decreases in risk aversion (diminished sensitivity) as losses increase (Kahneman & Tversky, 
1979). Therefore, options to cease gambling sessions at earlier stages (i.e. when 50% of 
gambling funds have been lost) are more likely to be effective given greater levels of 
sensitivity to losses at that stage by comparison to greater loss amounts as previously 
examined in the RG literature (e.g. Wohl et al., 2014). Furthermore, display of four messages 
using a rigid structure based on losses may have also assisted in reducing the effects of 
shifting reference points (Wakker, 2010) thus improving the informational value of message 
content. Additionally, Study four findings produced no evidence to suggest that the RG 
devices examined herein had no negative impacts on gambling related cognitions or the 
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development of erroneous cognitions. Such findings offer partial support to the benefits of 
using personalised accurate information in RG contexts among casual gamblers. 
 
The risk coefficient developed for this thesis was used in Study one as metric for risk meter 
output. While this was unsuitable RG metric for gamblers, it was subsequently shown to 
highlight the nuances and complexities of roulette gambling (Phillips & Blaszczynski, 2010) 
in Study four and thus highlighted the importance of factoring original wealth into risk 
calculations. While the concepts of PT only capture a fraction of factors that impact on 
gambling behaviour (Rickwood et al., 2010b) these findings provided further support for the 
adoption of proportional expenditure as a framework for within-session RG devices. More 
specifically, the importance of considering the role of reference dependence and diminished 
sensitivity (Wakker, 2010) was emphasised. 
 
With regards to the probability meter, findings support the principles of MMT whereby 
conceptual models based on prior knowledge (of traffic-light metaphors) can populate MMs 
to improve internal representations which ease cognitive processing (Richardson & Ball, 
2009). Such findings also support the ELM highlighting the role of prior knowledge in 
response to persuasive information (Wagner & Petty, 2011). Given this, recognisable RG 
systems are more likely to facilitate favourable responses. 
 
Interestingly, reports of issue-involvement and attitude change were higher in Studies two 
and three (where respective RG devices were shown to be effective) by comparison to such 
measures in Studies one and four. While the scenario-based approaches were applied in 
Studies two and three for increased experimental control, it is possible that the reduced 
realism in gambling emphasised the respective RG devices by comparison to the roulette 
software used in Study four. This is plausible given the results of Study four, which showed 
high levels of gambling enjoyment across the sample. Such a finding is important for three 
reasons. First, this provides support for the use of appropriately designed gambling software 
to produce valid gambling data for laboratory-based studies. Second, it reinforces Griffiths' 
(2016) commentary stating the value or laboratory-based RG research. Third, these findings 
may explain issues in survey-based and self-report data regarding RG devices and highlight 
the need for such measures to be accompanied with accurate behavioural measures. For 
example, Douglas, Sutton, and Stathi 2010) showed that people perceive others as being 
more susceptible to persuasive messages than themselves. This may partially explain why 
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RG devices are often reported as being effective but have a reduced/limited impact on actual 
gambling (Lalande & Ladouceur, 2011).  
With regards to the ELM, the findings of this thesis support the notion that personally relevant 
information can trigger attitude change via central route processing. However, neither RG 
devices used in this thesis had a long-term impact on gambling attitudes. It is likely that 
reported attitude changes (particularly in Studies two and three where reports were higher) 
were temporary and reflective of adjusted behaviour in response to the RG devices. This is 
reflected in the findings across all studies in the thesis, which found no significant changes 
in future gambling intentions following exposure to the RG devices. Temporary attitude 
changes are sometimes viewed as a “hollow victory” (Curtis, 2012, p.5). However, with 
regards to RG such an approach may in fact be the optimal outcome that RG developers 
aim for when focused on the causal gambling population. Gambling providers aim to 
optimise informed-choice without compromising enjoyment or stifling freedom of choice 
regarding their chosen level of involvement. Therefore, RG devices based on proportional 
expenditure that use accurate, personalised information to engage gamblers represents a 
method of achieving a temporary attitude changes that do not affect broader gambling 
attitudes. Such a view is in line with the MCM of attitudes (Petty, 2006) which assumes that 
broader gambling attitudes remain unaffected (i.e. the decision to gamble) but can be 
temporarily altered while gambling takes place. Furthermore, these temporary attitude 
changes neatly fit broader calls for the development of RG devices applicable to the general 
gambling population (e.g. Russell, 2016). 
 
Studies two and three examined the role of depth of processing on issue-involvement and 
attitude change, which had been previously proposed to play an important role in attitude 
change in gambling research (Muñoz et al., 2010). However, findings from Studies two and 
three of did not support previous propositions that deep-level processing correlated with 
issue-involvement and attitude change. A plausible explanation for this may be the low 
emotional impact of the devices used in this thesis by comparison to fear-appraisals adopted 
by Muñoz et al. (2010, 2013). Alternatively, the findings of Studies two and three suggest 
that high levels of issue-involvement can be achieved via contextually and personally-
relevant information that does not require deep-level thinking. Decision-aids (as their 
namesake suggests) can therefore remove the need for complex thinking strategies.  
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Moreover, with regard to contextually relevant pop-ups, such content again was not shown 
to promote deep-level thinking beyond that of the subject but instead focused attention on 
the current situation. These findings provide further support for the use of personalised RG 
information (Auer & Griffiths, 2014b) and the benefits of objective, non-emotive RG 
approaches as an alternative to emotional/fear-based messaging (e.g. Muñoz et al., 2013), 
which is arguably unnecessary among casual gamblers. Recent research has highlighted 
the potential for gamblers to self-select (positive or negative) emotionally-charged 
messages as a method of maintaining RG (Harris et al., 2016). Aside from the 
aforementioned documented low uptake of voluntary RG systems, such an approach may 
be further problematized by the reduced (and possible negative) impact of forewarnings 
(Zuwerink Jacks & Devine, 2000), which also applies to voluntary-based systems more 
broadly. In such instances knowledge of pending warnings can trigger anticipatory 
counterarguments, and resistance to persuasive content (Zuwerink et al., 2000), thus 
partially explain inconsistent findings across voluntary-based limit-setting research. 
However, it is plausible that emotive content may be more effective than emotionally-neutral 
content in preventing continued gambling beyond predetermined limits, as is often the case 
(Blaszczynski et al., 2015). Given that emotional states pre and post losing are likely to be 
different (Walker et al., 2015) emotive RG approaches may address the shortcomings of 
forewarnings. However, the findings of this thesis highlight the benefits of utilising 
personalised, factual information, which unlike emotionally-based message content could 
be implemented as a mandatory device. Gambling is not inherently risky in the same manner 
as, for example, smoking. Therefore, use of (negative) emotionally-based pop-ups is 
potentially an unwarranted step too far among the casual gambler population though future 
research should further explore the role of self-selected pop-ups at various (within-session) 
stages to explore their effectiveness.  
Recommendations and Future Directions 
The findings of this thesis have highlighted a number of areas for future research. Given that 
the use of pop-ups comes at a cost of potentially eliciting frustration or leading to saturation 
(Edwards et al., 2005), it is suggested that pop-up messages in RG are used to facilitate 
gambling cessation that include options to quit gambling rather than just as a device to 
provide information. Future research should therefore examine the optimal strategy for 
warning message application in within-session settings to determine the potential priming 
effects (Stewart & Martin, 1994) of prior messages on gambling cessation. Conversely, 
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decision-aids such as the probability meter used in this thesis are less intrusive by design, 
do not detract attention (Parke et al., 2014; Phillips & Blaszczynski, 2010) and are more 
likely to the integrated into decision-making (Schnotz & Baadte, 2015). Blaszczynski et al. 
(2008) state that no single RG device can accommodate all gambling situations. On the 
basis of the thesis findings, the use of multiple RG devices is highly recommended: not only 
do such devices facilitate behaviour change in different ways (reduced gambling risk and 
gambling cessation) but they also maximise impact by appealing different aspects of 
cognition. Thus, they are a very promising avenue of future research into RG development. 
Additionally, while this thesis has provided support for the RG devices used in mandatory 
contexts, and supports calls for mandatory RG systems (Blaszczynski et al., 2014), future 
research should examine uptake of both RG devices examined herein in voluntary settings 
that reflect RG systems currently adopted by many gambling providers. With regards to the 
warning messages, given the known impact of forewarnings (Zuwerink et al., 2000), 
examining their effectiveness in voluntary conditions could contribute to better 
understanding their optimal application. Furthermore, with regards to the probability meter, 
display of the meter only where high-risk gambles are selected may also bring greater focus 
to it and improve meter usage.    
Given the known impact of social facilitation in gambling contexts (Cole et al., 2010), future 
research should examine the effectiveness of the probability meter in social gambling 
settings, to explore its resilience in such conditions. With regards to pop-up warnings, 
following the proposal of Harris et al. (2016), future research should evaluate the impact of 
voluntary pop-up warning messages displayed at user-selected points in terms of losses 
and the setting of win-limits (Walker et al., 2015), which may further refine their application. 
In accordance with PT and diminished sensitivity effects, future research should examine 
the impact of using within-session pop-up message content that increase in severity as 
losses progress, which may serve to reduce the negative effects of, or desensitisation to 
warnings.  
Further still, Wohl, et al. (2014) tested the use of proposed warnings pertaining to alternative 
advice (e.g., taking a break to get food or drink). Potential to examine such an approach in 
the contexts of advertising is evident given that personalised targeted advertising based on 
prior internet search history has been commonplace for some time (Anand & Shachar, 
2009). Ethical and data protections issues permitting, future RG devices should examine 
Page | 170 
 
(both without and in conjunction with the probability meter) the role of personalised 
advertisements based on gambler interests that match the value of individual gambling 
amounts. This is achievable given that current systems are able to determine ‘player worth’ 
based on expenditure rates (Phillips & Blaszczynski, 2010) and aligns with within-session 
and personalised approaches.  
Such an approach may better assist in helping gamblers to re-frame the fungibility of 
gambling finances and further promote early gambling cessation (Gou, et al., 2013). Finally, 
future research should assess the impact of the probability meter on gambling cravings and 
dissociative states. Stewart and Wohl (2013) found that dissociation was mitigated due to 
pop-up reminders about pre-set limits. A decision-aid such as a probability meter (also 
tested in conjunction with educational videos) could better establish the role of a probability 
meter in broader RG contexts regarding its potential resilience to dissociative states. 
Alternative Explanations 
Gambling is an activity that impacts on numerous interconnected aspects of cognition that 
can facilitate behaviours in multiple ways (Blaszczynski et al., 2008). Given this, there are 
several possible alternative psychological theories that may also partially explain the thesis 
findings. For example, Rachlin (2000) proposed a String Theory of gambling, suggesting 
that more experienced gamblers organise wins and losses into strings, with a win denoting 
the end of a string preceded by the number of losses occurring between the previous win. 
While it is noted that the value of wins is negatively affected by the number of preceding 
losses, this theory may partially support the notion of shifting reference points (PT) and 
further complicates the ability to clarify the impacts of wins and losses with reference to 
original wealth, and their impact continued gambling. Gambler’s fallacies (Marmurek, 
Switzer, & D’Alvise, 2015) can play a significant role in the case of long strings whereby 
wins are expected following a series of losses. However, the provision of the probability 
meter and/or warning information may have potentially alleviated or eliminated such 
occurrences and may go some way to reducing gamblers fallacies (Fantino et al., 2005). 
Future research could therefore examine the role of string theory with regard to the RG 
devices examined in this thesis to determine their impact on such cognitions.  
Aside from Study one, the gambling tasks in this thesis were focused on the impact of RG 
devices in losing conditions and were therefore designed/framed that ultimately resulted in 
total loss of gambling credits. Gambling losses can result in cognitive dissonance (a 
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mismatch of actions and beliefs) (Phillips, Hoon, & Landon, 2016) that can impact on 
willingness to engage with non-dissonant information. Philips et al. (2016) showed that 
rather than self-selecting engagement with non-dissonant information when winning to 
maintain mood maintenance (as predicted), gamblers engaged in more checking of account 
balances when losing under low-risk gambles, thus supporting a cognitive dissonance of 
selective exposure. While these findings do not have direct implications for this PhD, the 
preference for low-risk gambles evidenced in this thesis support the notion that cognitive 
dissonance may be a prerequisite to engagement with RG information and further support 
the effectiveness of personalised content.  
Attributional biases may have also impacted on decisions to continue gambling (Griffiths, 
1994) whereby preferences for low-risk bets are more likely to result in a greater frequency 
of wins (as shown in Study one). The fluctuation of wins and losses can therefore contribute 
to the continuation of gambling as more value can be ascribed to wins than losses, despite 
decreasing bankroll. When considered in conjunction with Phillips et al. (2016) who found 
participants continued to gamble for purposes of self-esteem rather than win amounts, it is 
possible that low-involvement with RG devices could be attributed to such phenomena.  
Kruglanski and Thompson (1999) proposed a Unimodel of Persuasion, contesting the 
impact of source credibility and argument quality on dual processing routes. First, their 
findings suggest that source credibility could result in high or low issue-involvement thus 
disputing source credibility as a peripheral cue. However, due to the nature of the RG 
devices used in this thesis, it is reasonable to assert that issues of source credibility were 
alleviated given that the accurate information provided did not require participants to form 
opinions based on credibility. Second, while Kruglanski and Thompson (1999) found that 
increasing message arguments did not impact on issue-involvement, they acknowledged 
the lack of personal relevance to message arguments, which is a documented factor on 
issue-involvement (Wegener & Chien, 2013). The Unimodel offers an interesting alternative 
to the psychology of persuasion positing that persuasion occurs via heuristics or the 
processing of message arguments. However, findings from this thesis align with dual-
process models showing significant correlations between involvement with personally 
relevant information and attitude change. More importantly, measures of the impact of issue-
involvement on behaviour offer further support to the role of issue-involvement as a driver 
for strength of attitude change, and thus do not support the unimodel of persuasion. 
Moreover, the thesis findings showed high issue-involvement can occur at surface-level 
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processing, suggesting that heuristic processing remains distinct from more purposeful 
central route processing.   
Limitations, Caveats & Considerations 
A number of limitations to the thesis findings are acknowledged. While laboratory-based 
gambling research offers greater control for the testing of new RG concepts (Griffiths, 2016), 
the present findings may be weakened in ecological settings. For ethical purposes, 
participants in this project did not gamble with real money. Although this is likely to have 
impacted on the present findings, the use of raffles to incentivise more realistic gambling 
behaviours was adopted in an attempt to elicit more realistic gambling behaviour. This is a 
common method used in gambling research (e.g. Harris et al., 2015). Samples for each of 
the studies drew on student populations. While criticisms of sampling from this demographic 
have been raised (Cummins et al., 2009), student gamblers have been highlighted as an 
important demographic for the examination of RG devices, particularly given the growing 
popularity of gambling among student cohorts. Moreover, given the diverse student 
populations of today (Biggs & Tang, 2011), it is argued such samples are also likely to 
comprise an array of individuals from various cultural and ethnic backgrounds (as evidenced 
in the Studies), though it is also acknowledged that this may have impacted on the thesis 
findings (Raylu & Oei, 2004b). Additionally, it was also ensured during the recruitment 
process for each of the studies that participants were gamblers. Both real-world and 
laboratory-based research face methodological limitations such as reliance on self-report 
(Nower & Blaszczynski, 2010), and not gambling with real money. However, there is 
empirical support demonstrating the effectiveness of laboratory-based studies to examine 
RG devices (e.g. Floyd, et al. 2006; McGivern, 2014; Monaghan, 2009; Stewart & Wohl, 
2013). 
Although Studies two and three were conducted online using scenario-based designs, data 
for Studies one and four were laboratory-based. Given this, the potential for demand 
characteristics (Blaszczynski et al., 2014) is acknowledged particularly given that this has 
been highlighted in previous gambling research as a potential factor. For example, 
Steenbergh et al. (2004) and Kim et al. (2014) both found that 100% or participants opted 
to set voluntary limits when prompted. To counter potential demand characteristics, steps 
were taken to ensure that the lead experimenter played a minimal role in the data collection 
process. Participants completed each study individually on a computer. Once the lead 
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experimenter had set-up the software, participants were left to complete the study. The 
software contained all necessary instructions and details of how to take part (inclusive of 
debriefing details) and finished/closed automatically. Finally, research has shown that 
females are more likely to quit gambling sessions when running out of gambling credit rather 
than continuing their gambling activity (McCormack, Shorter, & Griffiths, 2014). In Study 
four, when participants had ran out of simulated credit, they each responded to a 
(hypothetical) question as to whether or not they would continue gambling session (i.e. add 
more credits). While, the vast majority of participants reported that they would end their 
gambling session, it is possible that the higher frequency of females in the sample (72%) 
may have been a by-product of this finding.  
Brosowski, Meyer and Hayer (2012) highlight the value of assessing gambling behaviour 
across a multitude of gambling games to provide a true account of behaviour. While this 
may be the case in online environments, such comments would be less applicable to games 
played on EGMs where gamblers are not subject to special offers or incentives to play 
different games. However, the author acknowledges that gambling behaviour, and 
responses to RG devices are likely to alter dependent on engagement with other gambling 
activities prior or post exposure.  
While warning messages could be disregarded (Ha, 1996), research (inclusive of the 
Studies in this thesis) has shown that warnings in RG contexts generally do not impact on 
enjoyment (e.g. Gainsbury et al., 2015b) and if framed neutrally, do not have negative effects 
(Edwards et al., 2005). However, exposure to warning messages can cause a multitude of 
effects on cognition and behaviour (Stewart & Martin, 1994). For example, exposure to 
warning messages can result in both unintended and intended consequences, dependent 
on factors such as familiarity, mood, attention, distraction, disinterest and desensitisation 
(Stewart & Martin, 1994). Factors such as message design, content, phrasing, font colour, 
and font size can also interact with individual differences and preferences for risk-taking, 
resulting in notable number of factors that can impact on intended and actual behaviour 
(Stewart & Martin, 1994). Based on reviews and recommendations of the gambling literature 
(e.g. Gainsbury et al., 2015a; Monaghan, 2009), and findings regarding the ELM (Wogalter, 
2004), warning messages used in Studies three and four were designed to mitigate against, 
or align with previous study findings to optimise message effectiveness. However, difficulty 
in assessing the role of each of the above factors in conjunction with each other was 
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acknowledged, and beyond the scope of the project, though such factors should be 
considered in future research.  
Finally, it is often the case that warning systems fail and strong arguments can be 
outweighed by stronger recipient counterarguments (Rucker & Petty, 2006). For example, 
gamblers’ biases driven by erroneous beliefs may override, reduce, or nullify persuasive 
communications. Furthermore, persuasive messages may simply be ignored despite 
recipients’ knowledge that adhering to such content may be beneficial to them (Petty & 
Cacioppo, 1979). Messages that generate high elaboration can still also result in weak or 
no attitude change (Rucker & Petty, 2006). Conversely, peripheral route processing can 
generate strong but temporary attitude change due to effortless processing (Petty et al., 
2010) such that exposure to intuitively understood warnings (i.e. traffic-light designs and/or 
warning icons on pop-up messages) can facilitate desired behaviour change within the 
contexts of the given situation. The multitude of factors that can drive or prevent message 
compliance and subsequent attitude change is therefore noted and rationalises the 
measuring of both issue-involvement and attitude change in conjunction with behaviour as 
employed in this thesis. Such an approach has enabled the findings of this thesis to more 
clearly determine routes of persuasion in the event(s) of behaviour change.  
Summary of Contributions, and Conclusions 
In summary, this thesis found support for the use of an interactive decision-aid in the form a 
probability meter among casual roulette gamblers, which had a marginally improved impact 
on safer gambling when tested in conjunction with optimised hybrid pop-up warning 
messages containing context-specific and self-appraisal/Informative message content. In 
alignment with previous findings, neither RG devices reduced gambling enjoyment. 
Exposure to dynamic imagery (Mayer & Moreno, 2002) based on familiar traffic-light 
metaphors (Wohl et al., 2014) to denote probabilistic risk represents a viable RG solution 
and highlights the value of decision-aids in RG. More specifically, findings illustrate the 
importance in providing accurate, contextually-relevant information to roulette gamblers 
based on their wager selections. The probability meter developed and tested for this thesis 
has therefore made a valuable contribution to psychological and RG research, and 
represents a personalised RG solution that aligns with the principles of informed-choice 
(Blaszczynski et al., 2004). The benefits of pop-up messages used in gambling contexts 
aligned with previous research (e.g. Harris & Griffiths, 2015; Wohl et al., 2014) and have 
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been enhanced, further highlighting the value of pop-up messaging as a device to facilitate 
earlier within-session gambling cessation than previous research.  
The risk coefficient developed for this thesis has made a useful contribution to the gambling 
literature as it may serve as a useful metric for research in within-session gambling contexts. 
It may also be a useful measure for existing data-tracking RG platforms for monitoring 
gambling risk. While it is acknowledged that in real gambling situations gamblers may ‘top-
up’ credit (i.e. gambling sessions may not always comprise a single deposit), proportional 
approaches could be adapted to cope with such situations. More importantly, such an 
approach would enable RG systems to provide personalised feedback to gamblers at 
appropriate points in their gambling session regardless of their chosen gambling budget. 
The roulette software developed for this thesis highlighted the necessity of using realistic 
gambling software for laboratory-based studies. The software could be adapted to 
accurately test a multitude of RG devices in controlled environments and would be beneficial 
to future RG research. This has therefore made a significant contribution to the gambling 
literature and represents an ideal tool to further test RG devices using realistic structural 
characteristics that also allows for the collection of accurate behavioural data. Such a tool 
may further bridge the gap between ecological and laboratory-based studies and assist in 
better understanding the impact of future RG devices.  
The successful use of dynamic personalised information provided further support for the 
implementation of mandatory rather than voluntary within-session RG systems. A cognitive-
behavioural approach to the study of RG was shown to be a rigid method for testing RG 
devices. Furthermore, the inclusion of behavioural measures using the ELM as a framework 
to evaluate RG device impact increased the clarity of results with regard to routes of 
persuasion. The ELM, and the psychology of persuasion more broadly, was therefore shown 
to be a suitable model and approach for examining the impact of RG devices whereby issue-
involvement with accurate, personalised message denoted routes to persuasion, attitude 
and behaviour change. Finally, the benefit of factoring the principles of attention, PT and 
MMT alongside theoretical models for testing RG devices was evidenced, and addressed 
calls for theoretically underpinned RG research.  
Gambling products are rapidly evolving (Gainsbury & Blaszczynski, 2017) including the 
development of new technologies such as virtual reality (Griffiths, 2017). Social gambling 
and gaming are also constantly converging (Lopez-Gonzalez & Griffiths, 2016). Therefore, 
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it is crucial that RG researchers seek to develop and empirically test the psychological 
impact of new technologies that promote informed-choice without compromising gambling 
enjoyment (Griffiths, 2014). As gambling is increasingly viewed as entertainment (Griffiths, 
2008) the risks of gambling can be understated. The known misperceptions among casual 
gamblers that RG devices and policies are not aimed at them require re-framing and re-
evaluation to promote RG uptake as normative behaviour. This is particularly important 
given that casual gambling is continually becoming a more socially acceptable pastime 
(Kelly & Bo, 2016). New RG devices that promote positive engagement with them should 
therefore continue to be developed. The RG devices tested in this thesis demonstrated that 
personalised, accurate, emotionally-neutral and objective information that is interactive and 
based on individual gambling preferences and budgets is an implementable solution that 
should be adopted on RG platforms. 
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Appendix 
 
Appendix 1: Responsible Gambling Data-Tracking Systems 
The following provides a descriptive account of existing RG monitoring/data-tracking 
systems available globally.  
PlayScan (SpillerKort) 
PlayScan (used in Sweden, also Spillerkort in Norway) is a unique gambling monitoring 
platform that can be used to track individual gaming behaviour and allow customers to 
monitor their gambling activity. Using the existing loyalty card scheme Spelkortet. Loyalty 
card schemes are a popular method of data tracking employed by many gambling providers, 
though in many cases to incentivise customers to increase profits. However, data is mined 
via company ICU Intelligence from the customer’s gambling records in order to produce a 
personalised accessible ‘dashboard’ which customers can use to test and view their current 
gambling status. Features of the system include options to set personalised budgets, self-
exclusion options, and also self-diagnostic measures so players can self-assess gambling 
behaviour. The system draws on data from the customer’s previous year of gambling in 
order to forecast models that can highlight potentially current and future risky gambling. A 
traffic-light (red-amber-green) system is employed to depict levels of risk in any of the 
various components on the system, whereby green indicates low/no risk, amber indicating 
some risk and red indicating serious problems (Griffiths et al., 2009) creating an intuitive, 
easy to understand system (Griffiths & Wood, 2009). While the system is voluntary to use, 
use of the system is actively encouraged. Feedback on the PlayScan system has been 
mixed but generally positive. A survey of the 2348 participants from the site revealed that 
26% had activated the PlayScan system. Of the 74% who had not used the system reported 
that it was due to not thinking they needed it (75%), not knowing what it was (17.5%), and 
thinking that it was for PGs (11%). Collectively, 14% reported that it took too long to sign up, 
that they did not want data being collected and that they could not be bothered to activate 
it. Of those using PlayScan, 23% reported using it because they wanted to gamble safely, 
and wanting to better understand their gambling behaviour (11%). Approximately two thirds 
of those who used to system reported that they felt more informed about their gambling, that 
it had helped them moderate play, and had more control over their gambling. While feedback 
was generally positive, some users reported conflicts of interest, stating that more 
information on how the system worked should be available and cynicism surrounding 
marketing. Overall, approximately 90% of users reported that the tool was easy to use with 
49% of people liking the gambling profile feature (traffic-light feature), the tool was also 
generally more popular among younger gamblers. However, it was noted that while the 
algorithms used by PlayScan are accurate, many of the gamblers scored in the ‘Green’ 
rating which may have presented a misleading indicating regarding their gambling risk, 
particularly as data is analysed over long periods, it may be difficult for the system to 
highlight immediate and more responsive nuanced changes in gambling choices. 
Contention surrounding the use of loyalty cards (magnetic stripe cards or smart cards) 
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remains regarding whether such systems should be mandatory or optional, and further 
debate as to how these are defined regarding the extent to which they are made available. 
A lack of consensus remains in the UK regarding the cost and feasibility of implementing 
card systems and benefits of usage, particularly given the variability in structure of UK 
FOBTs across the country (Parke, Rigbye, & Parke, 2008). 
Figure 4.1: PlayScan Screenshot 
 
BetBuddy 
BetBuddy developed by the company of the same name (BetBuddy, 2016) is a gambling 
behavioural identification and modification platform that also uses data mining of individual 
customers details to produce status reports highlighting changes in gambling behaviour in 
terms of time, expenditure, and gaming selections. Data-mining is conducted using in-house 
software PowerCrunch, and is available as a Software as a Service (SaaS) system or can 
be implemented into existing gambling software platforms. Similar to Mentor and PlayScan, 
the system uses a ‘dashboard’ design that can be accessed voluntarily from a given 
gambling site. A traffic-light system is utilised to illustrate levels of risk in status reports that 
can be produced on a number of factors related to gambling behaviour allowing players to 
monitor and modify their gambling behaviour. BetBuddy can also produce personalised 
message content to customers to help them make more informed gambling decisions and 
activate self-exclusion programs and pre-commitment options. BetBuddy has collaborated 
with GTech (a global player in the development of lottery and gaming products and services) 
to expand its reach. The BetBuddy uses algorithms based on a three-tier risk system – 
exhibited, declared, and inferred behaviours – which are then used to generate predictive 
models of gambling behaviour. The BetBuddy system has also received endorsements from 
academics, a study using GTech datasets in association with BetBuddy showed that 
personalised tracking systems were useful in educating gamblers and were particularly 
effective at tracking risky gambling behaviours and fluctuations in gambling intensity 
(Dragicevic et al., 2011). 
 
 
 
Screenshot Redacted for Copyright Purposes 
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Figure 4.2: BetBuddy Screenshot 
 
Mentor 
Mentor (Neccton, 2015) is a personalised behavioural feedback system design that – in the 
same style as BetBuddy and PlayScan – can be implemented into existing digital gambling 
systems and used by gamblers to monitor their gambling behaviour. It also features a 
‘cockpit’ that offers users the choice to check personalised messages, monitor wins and 
losses, check financial statements, times and days spent gambling, monitor bet/stake size, 
and perform risk analysis checks. The system also offers a self-test feature similar to 
PlayScan and offers and Portfolio option providing a personalised summary of the 
customer’s overall gambling activity (Neccton, 2015). The system was developed in 
collaboration with Professor Mark Griffiths (Director International Gaming Research Unit, 
UK) based on the Theoretical Loss framework – a theory/formula devised to measure 
gambling intensity based on stake size and changes in house edge (see Chapters 2 and 3 
for detail) – and provides a graphic-based framework to provide meaningful information to 
data via data mining in conjunction with GAMScilogic. The system functions via customer 
loyalty cards, and is currently implemented by Win2Day (Win2Day, 2016, p. 2) which 
predominantly produces real-time warning messages to customers based on changes in 
their gambling behaviour that may be problematic or risky. The system is used voluntarily 
and has received some positive feedback regarding its effectiveness. Auer and Griffiths 
 
 
 
 
Screenshot Redacted for Copyright Purposes 
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(2014) examined behavioural change in 279 gamblers compared to a large control sample 
and found that warning messages such as “Over the last 6 months the amount of money 
deposited in your account has increased. Are you spending more money that you intended? 
You can check the amount of money you have spent on your Account Page and use our 
helpful tools to set a daily/weekly/monthly limit.” (Auer & Griffiths, 2014 p.31) helped a 
proportion of gamblers reduce the amount of time and/or money spent gambling, 
demonstrating the effectiveness of warning messages. 
However, while superior data mining is used to generate individualised data for customers 
and has been praised by key researchers in the field (Blaszczynski, 2015) it should be noted 
that such information is generated across notable time-spans (months and years of player 
data), that would be less sensitive to short ‘spikes’ in behavioural change, and not provide 
data based on specific levels of risk taken within individual games. While these findings are 
positive overall, Auer and Griffiths (2014) note that more research is needed to optimise 
when message display is most effective for behaviour change, and what content is most 
effective.   
Figure 4.3: Mentor Screenshot 
 
iCare 
Developed by the Saskatchewan Gaming Corporation and iView (iCare, 2006) iCare is a 
software system implemented into electronic gaming platforms. It utilises player loyalty cards 
to track player gambling behaviour which is used to create reports for both customers and 
gambling providers (Norman, 2008). The software develops a risk profile based on player 
habits and adopts the ‘traffic light’ system used by many similar systems. Customers may 
receive notifications based on recent gambling activity, though these are not within-session 
specific. Gamblers can access their profile to view their gambling activities (time, 
 
 
 
Screenshot Redacted for Copyright Purposes 
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expenditure, game-type), and also access information regarding gambling, education about 
gambling phenomena and how to play the available games. It includes features that explain 
aspects such as house-edge and also a budgeting tool.  
Figure 4.4: iCare Gambling Risk Tool Screenshot 
 
PlaySmart 
PlaySmart is a website developed by Canada’s Ontario Lottery and Gambling Corporation 
(OLG) (Ontario Lottery & Gaming Corporation, 2016). The website offers a suite of 
interactive resources for the entire gambling population that can be used to improve their 
knowledge of gambling, learn how to manage budgets, self-exclusion schemes, cost of play, 
and also includes a gambling profile tool to enable gamblers to form a clearer outlook on 
their gambling behaviour.  
 
 
 
 
 
 
 
 
 
 
Screenshot Redacted for Copyright Purposes 
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Figure 4.5: PlaySmart Screenshot 
 
GamGard 
GamGard was developed by Dr Richard Wood and Professor Mark Griffiths (Wood & 
Griffiths, 2008) as a tool to be used by gambling providers to run diagnostic measures on 
games available either online or on EGMs. The diagnostic measures also used a traffic-light 
design and provide feedback to the user regarding risky elements of the game based on 
structural characteristics. The tool is therefore a useful device for detecting game elements 
that may be too highly geared towards cognitive biases and gamblers fallacies. While the 
system is not used by the general public as a data-tracking system, the overall design of the 
system warrants inclusion/recognition within this remit as it the principles of the system have 
been developed in the vein of existing systems are fundamentally based on player 
protection.  
 
 
 
 
 
 
 
 
Screenshot Redacted for Copyright Purposes 
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Figure 4.6: GamGard Screenshot 
 
FeatureSpace 
FeatureSpace is a software system implemented into existing FOBTs and digital gambling 
platforms. The system is currently endorsed by BetFair and William Hill. The system is 
predominantly a data-tracking device that monitors gambling behaviour in real-time and 
compares data to previously collected data. Interventions can then be deployed via email, 
SMS text message, or in person by a member of staff in the form of personalised educational 
information about safer gambling (FeatureSpace, 2015). The system used personal profiling 
and adaptive behavioural analytics against normative gambling patterns, which is then 
reduced to a quantitative level of risk. The modelling system – Adaptive real-time Individual 
Change-Identification (ARIC) is an algorithm that uses a multitude of variable to detect 
deviations into risky gambling behaviour then trigger messaging systems.  
Figure 4.7: FeatureSpace Screenshot 
 
 
 
 
Screenshot Redacted for Copyright Purposes 
 
 
Screenshot Redacted for Copyright Purposes 
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GameSense  
GameSense developed by the company of the same name (BCLC, 2016) is a similar system 
to PlaySmart, offering a suite of features, interactive components and personal tests that 
can be accessed and utilised by gamblers online in order for them to become more informed 
gamblers. Features are predominantly aimed at expelling myths about gambling, providing 
accurate information regarding game odds, explaining payout rates and RTP player 
information. The tool also offers a budgeting tool that allows players to assess their own 
finances and obtain a clearer outlook on how to set realistic gambling budgets in order to 
stay safer when gambling. Self-exclusion options are also included along with limit-setting 
features. 
Figure 4.8: GameSense Screenshot 
 
My-Play (Nova Scotia) 
Schellinck and Schrans (2010) evaluated the implementation of the My-Play system on VLTs 
in Nova Scotia. The My-Play system mimicked other RG systems preceding it; a card-based 
system that allowed gamblers to monitor and track gambling behaviour, set pre-commitment 
limits and access information regarding their gambling behaviour. Early evaluations showed 
that 65% of gamblers felt that EGMs were dangerous forms of gambling, and 51% endorsed 
the My-Play system. However, similar to previous research, many gamblers felt that the 
system was not relevant to them, and despite general support the My-Play system was 
withdrawn in 2014 following claims that the system was not being used. The $19.5 million 
dollar system also suffered issues with multiple and/or temporary card users which 
compromised the system and its security (Gorman, 2014). 
 
 
 
Screenshot Redacted for Copyright Purposes 
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Appendix 2: Systematic Review Tables 
 
Table 7.1: Systematic Review Study Demographics 
No. Authors 
Participants 
(Gambler 
status) 
Sex (M = 
Male, F = 
Female, T = 
Total) 
Mean 
Age 
(years
) 
Design & 
Interventions 
Method Measures Sample Cat. 
1 
Blaszczyn
ski, 
Monaghan
, Karlov 
15 = PG, 45 
= AR, 239 = 
NP 
15
0 
14
9 
29
9 
54 (SD 
= 
15.2). 
Range 
18-84 
years 
Questionnaires 
& Interview. RG 
messages, bank 
meter, charity 
donation, cash 
display, alarm 
clock 
Real 
Environment 
EGM 
PGSI, Behavioural 
measures (BM). 
Regular 
Gamble
rs 
1 
2 
Mizerski, 
R., Lee, 
A., 
Sadeque, 
S., Jolley, 
W., Wang, 
S., Jiang, 
J., & 
Osborne, 
C. 
Participants 
had gambled 
in the past 12 
months 
# # # # 
Experimental. 
Strong and 
weak 
messages. 
Laboratory 
Online EGM 
SOGS, Number of 
spins, Expenditure, 
length of session 
(BM) 
Universi
ty staff 
and 
undergr
aduates 
4 
3 
Wohl, M. 
J. A., 
Parush, 
A., Kim, H. 
(Andrew) 
S., & 
Warren, K.  
NP = 73 26 47 73 
19.53 
(SD = 
1.33). 
Range 
18-39 
Years 
Experimental. 
Limit-setting.  
Laboratory 
EGM 
PGSI, Engagement, 
dissociation, limit 
adherence 
Student 
gambler
s 
3 
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4 
Gainsbury, 
S., Aro, 
D., Ball, 
D., Tobar, 
C., & 
Russell, A.  
237 = NP, 
221 = LR, 
157 = MR 
and 52 = PG. 
# # 
66
7 
45.1 
(SD=2
0) 
Range 
= 19-
94 
years 
Experimental. 
Message 
placement. 
Real 
Environment 
EGM 
PGSI. Self-report 
gambling 
behaviours (BM). 
Information recall. 
Regular 
Gamble
rs 
4 
5 
Monaghan
, S., 
Blaszczyn
ski, A., & 
Nower, L. 
# 20 73 93 
19.8 
(SD=3.
64). 
Range 
= 18-
28 
years 
Experimental. 
Informative 
Message 
Content 
Laboratory 
EGM 
Erroneous beliefs 
scale. Free recall. 
Student 
Gamble
rs 
1 & 
2 
6 
Gallagher, 
T., Nicki, 
R., 
Otteson, 
A., & 
Elliot, H.  
27 =PG and 
27  = NP 
# # 54 # 
Self-Report. 
VLT Banner 
display 
correcting 
erroneous 
beliefs 
Real 
Environment 
EGM 
Self-Report BM 
Regular 
Gamble
rs 
2 
7 
Ladouceur
, R., & 
Sévigny, S 
24 -NP, 7 = 
AR, and 7 = 
PPG. 
26 10 36 
52.4 
(SD=7.
8). 
Range 
= 22-
74 
years 
Self-Report. 
Clock, cash 
display, timed 
pop-up 
reminders 
Real 
Environment 
EGM 
SOGS. Gambling 
behaviours (BM) 
Regular 
Gamble
rs 
1 & 
3 
8 
Monaghan
, S., & 
Blaszczyn
ski, A. 
19 = MR, 108 
NP (study 1) 
97/
81 
30/
43 
12
7/1
24 
20.3 
(SD=2.
5)/41.1
(SD=2
0.8) 
Experimental. 
Message design 
and content. 
Study 1 – 
Laboratory. 
Study 2 – 
Real world 
EGMs 
PGSI, GRCS, 
Student 
Gamble
rs 
1,4 
& 5 
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9 
Wohl, M. 
J. A., 
Gainsbury, 
S., 
Stewart, 
M. J., & 
Sztainert, 
T. 
72 = NP or 
LR 
21 51 72 
19.69, 
SD = 
1.82. 
Range 
= 18-
28 
years 
Experimental. 
Limit-setting 
reminders and 
educational 
video 
Laboratory 
EGM 
PGSI, limit 
adherence, 
erroneous 
cognitions (IBS 
scale) 
Student 
Gamble
rs 
1 & 
3 
10 
Nower, L., 
& 
Blaszczyn
ski, A. 
2 = NP, 23 = 
LR, 20 = MR, 
and 20 = PG. 
90 37 
12
7 
39.91 
(SD=1
4.91). 
Range 
= 18-
81 
years 
Experimental. 
Limit-setting 
Laboratory 
EGM 
PGSI. Self-report 
behavioural 
measures (BM). 
Regular 
Gamble
rs 
3 
11 
Muñoz, Y., 
Chebat, 
J.-C., & 
Borges, A 
103 = EG 62 31 
10
3 
45 
(SD=#)
. 18-65 
Years 
Experimental. 
Weak, 
moderate, and 
strong fear 
appraisal 
messages 
Laboratory 
EGM 
CGPI. Behavioural 
change, attitude 
change, source 
credibility, perceived 
value. 
Regular 
Gamble
rs 
1 & 
4 
12 
Wynne, 
H., & 
Stinchfield 
42 = PG, 260 
= NP 
18
5 
11
7 
30
2 
Range 
= 18-
70+ 
years 
(no 
means 
or 
SDs) 
Self-Report. 
Money counter, 
clock, pop-up 
reminders, 
helpline 
Real 
Environment 
EGM.  
PGSI. Self-report 
behavioural 
measures (BM). 
Knowledge, attitude, 
behaviour 
Regular 
Gamble
rs 
1 
13 
Steenberg
h, T. A., 
Whelan, J. 
P., 
Meyers, A. 
Participants 
had all 
gambled in 
the past 12 
months 
36 65 
10
1 
20.5 
(SD= 
4.57). 
Range
=# 
Experimental. 
Warning 
message and 
informative 
intervention. 
Laboratory 
Roulette 
GHQ, GBQ, 
Gambling 
Behavioural 
measures (BM), 
GSEQ 
Student 
Gamble
rs 
1 
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W., May, 
R. K., & 
Floyd, K. 
14 
Auer, M., 
Malischnig
, D., & 
Griffiths, M 
# # # 
42
05 
#  
Experimental. 
Informative pop-
up reminder 
Real 
Environment 
EGM 
Adherence to pop-
up reminder 
Regular 
Gamble
rs 
1 
15 
Rockloff, 
M. J., 
Donaldson
, P., & 
Browne, 
M. 
236 = NP, 
220 = LR, 
156 = MR, 52 
= PG. 
56 74 
13
0 
#  
Experimental. 
Relevant 
(jackpot expiry 
message) vs. 
irrelevant 
message. 
Laboratory 
Online EGM 
PGSI. Bet speed, 
bet size (BM), 
enjoyment. 
Regular 
Gamble
rs 
1 
16 
Warren, 
K., 
Parush, 
A., Wohl, 
M., & Kim, 
H. S. 
Participants 
had all 
gambled in 
the past 12 
months 
19 37 56 
20.38(
SD= 
.27). 
Range 
= 18-
39 
years 
Experimental. 
Persuasive 
Design for limit-
setting. 
Standard limit-
setting vs. 
enhanced 
version 
Laboratory 
Online EGM 
Limit adherence 
Student 
Gamble
rs 
3 & 
4 
17 
Ladoceur 
& Sevigny, 
# # # 30 #  
Experimental. 
Messages vs 
pauses, vs 
control 
Laboratory 
Online EGM 
BM 
Student 
Gamble
rs 
2 & 
6 
18 
Kim, H. S., 
Wohl, M. 
J. A., 
Stewart, 
M. J., 
Sztainert, 
T., & 
Gainsbury, 
S. M 
All = NP or 
LR 
17 26 43 
21.4(S
D=6.1)
. 
Range 
= 17-
53 
years 
Experimental. 
Time limit pop-
up reminder vs. 
no reminder 
Laboratory 
Online EGM 
PGSI. Limit 
adherence, 
gambling period 
(BM). 
Student 
Gamble
rs 
3 
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19 
Schellinck, 
T., & 
Schrans 
NP = 47, LR 
= 48, MR = 
39, PG = 30 
# # 
16
4 
#  
Experimental. 
Clock, cash 
display, timed 
pop-up 
reminders, 
cash-out 
warning. 
Real 
Environment 
EGM 
Self-report gambling 
behaviours (BM). 
Regular 
Gamble
rs 
1 
20 
Gainsbury, 
S. M., Aro, 
D., Ball, 
D., Tobar, 
C., & 
Russell, A. 
236 = NP, 
220 = LR, 
156 = MR, 52 
= PG. 
47
7 
19
0 
66
7 
45.1(S
D=20.
0). 
Range 
= 18-
90 
years  
Experimental. 
Message 
content 
informative, self-
appraisal.  
Real 
Environment 
EGM 
PGSI. Self-report 
gambling 
behaviours (BM), 
message recall. 
Regular 
Gamble
rs 
1 & 
5 
21 
Stewart, 
M. J., & 
Wohl, M. 
J. A. 
17 = NP, 26 = 
AR, and 16 = 
PG 
43 16 59 
20.76 
(SD=3.
04). 
Range 
= 18-
32 
years 
Experimental. 
Monetary pop-
up reminder vs. 
no pop-up 
reminder 
Laboratory 
Online EGM 
DSMV-IV. Gambling 
expenditure, 
dissociation, craving 
Student 
Gamble
rs 
1 
22 
Monaghan
, S., & 
Blaszczyn
ski, A. 
Undergraduat
e students of 
which 47.8% 
had reported 
EGM 
gambling in 
the past year 
23 69 92 
 19.3 
(SD=2.
4) 
Range 
= 18-
22 
years 
Experimental. 
Static versus 
dynamic 
corrective 
message 
Real EGMs in 
Laboratory 
Message recall, 
accuracy and 
confidence in recall. 
Student 
Gamble
rs 
2 & 
4 
23 
Cloutier, 
M., 
Ladouceur
, R., & 
Sévigny, 
S. 
29 = LR, 10 = 
AR, and 1= 
PG 
 
21 19 40 
Group 
1 = 
22.20 
years 
(SD=2.
35). 
Experimental. 
Corrective 
message vs. 
pauses 
Laboratory 
EGM 
DSM-IV. Erroneous 
beliefs 
Student 
Gamble
rs 
2 & 
6 
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Group 
2 = 
23.40 
(SD=3.
20) 
Range 
= # 
24 
Wood, R, 
Shorter, 
G, & 
Griffiths 
22 = RGE, 19 
= TP, RPG = 
20 
# # 61  N/a 
Questionnaire. 
Survey of 
recommended 
RG Features 
Exploratory 
Research 
Recommended use 
of pop-up warnings, 
information about 
percentage rates 
and game-play 
information 
Gamblin
g 
Professi
onals, 
Recover
ing 
Gamble
rs and 
Casino 
Staff 
4 
25 
Walker, D. 
M., Litvin, 
S. W., 
Sobel, R. 
S., & St-
Pierre, R. 
A 
Simulation # # 
90
0 
simulat
ion 
Simulation 
Study 
Laboratory 
Online EGM 
Recommendation of 
win-limits 
N/a 
(simulati
on)  
3 
26 
Auer, M. 
M., & 
Griffiths, 
M. D. 
11,232 
Gambling 
Sessions 
# # 
23,
11
0 
#  
Experimental. 
Normative and 
self-appraisal 
pop-up 
message 
Real 
Environment 
EGM 
Gambling cessation 
at 1000 spins (BM) 
Regular 
Gamble
rs 
1 & 
5 
27 
McGivern, 
P.  
90 = NP 36 51 90 #  
Experimental. 
Bankroll-specific 
message vs. 
generic and 
control pop-ups 
Laboratory 
Online EGM 
PGSI, Gambling 
Expenditure (BM) 
Student 
Gamble
rs 
1 
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28 
Jardin, B. 
F., & 
Wulfert, 
72 
Participants 
reported 
gambling in 
the past year 
51 53 
10
4 
19.3 
(SD=1.
5) 
Experimental. 
Accurate 
corrective 
messages, 
control, no-
message 
Laboratory 
Roulette 
GABS, Gambling 
Expenditure (BM) 
Student 
Gamble
rs 
2 
29 
Jardin, B. 
F., & 
Wulfert, E. 
80 = HFG 60 20 80 
44 
(SD=#)
  
Experimental. 
Inaccurate, 
accurate, 
neutral, no-
message 
Laboratory 
Roulette 
SOGS, GABS, 
Gambling 
Expenditure (BM) 
Regular 
Gamble
rs 
1 & 
2 
30 
Collins, D., 
Green, S., 
d’Ardenne, 
J., Wardle, 
H., & 
Williams, 
S.-K. 
21 = At least 
once a week, 
3 = at least 
once a 
month, 1 = 
less often 
that once a 
month 
14 11 25 
Range 
= 18-
51+ 
Interview 
Exploratory 
Research 
Understanding of 
RTP Messages 
Regular 
Gamble
rs 
1 
31 
Floyd, K., 
Whelan, J. 
P., & 
Meyers, A. 
W 
98% reported 
gambling in 
the past year 
52 70 
12
2 
24.6   
SD=(7.
34. 
Range 
= 17-
72 
years 
Experimental. 
Corrective 
Messages vs. 
Control (video) 
Laboratory 
Roulette 
GBQ, GHQ, RBQ, 
Number of spins, 
Final Dollar Amount, 
Risk (BM) 
Student 
Gamble
rs 
2 
32 
Auer, M., 
& Griffiths, 
M. D. 
# # # 
50
00 
#  
Survey. Limit 
Setting 
Real 
Environment 
EGM 
Limit Adherence 
Regular 
Gamble
rs 
3 
33 Hing, N. 
515 = NP, 
248 = AR,  
181 = PG 
49
4 
45
5 
94
9 
#  Survey 
Real 
Environment 
EGM 
VGS, Efficacy of RG 
features 
Regular 
Gamble
rs 
2 & 
4 
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34 
Blaszczyn
ski, A., 
Cowley, 
E., 
Anthony, 
C., & 
Hinsley, K. 
Student 
Gamblers 
63 78 
14
1 
21.21(
SD=2.
43). 
Range 
= 18-
32 
years 
Experimental. 
Forced pauses 
in play vs. no 
pauses 
Laboratory 
EGM 
GCS, DES, PCGP, 
Enjoyment 
Student 
Gamble
rs 
6 
35 Wynne, H. 
Regular 
Gamblers 
# # 90 #  
Self-Report. 
Cash display, 
pop-ups, 
banner, clock 
Real 
Environment 
EGM 
PGSI, Awareness, 
Knowledge, 
Attitude, Behaviour 
Regular 
Gamble
rs 
1 
36 
Schrans, 
Grace, & 
Schellinck 
Regular EGM 
Gamblers 
# # 
32
9 
# 
Experimental. 
Mandatory 
cash-out, limit 
reminder pop-
ups, clock 
Real 
Environment 
EGM 
PGSI, Self-report 
gambling 
behaviours (BM) 
Regular 
Gamble
rs 
1 
37 
Benhsain, 
K., 
Taillefer, 
A., & 
Ladouceur
, R. 
31 = OG 18 13 31 
40 
(SD=#)
. 
Range 
= 20-
64 
years 
Experimental. 
Corrective 
message, vs 
control 
Laboratory 
EGM 
Verbalisations, 
Gambling 
motivations  
Regular 
Gamble
rs 
2 
38 Dixon, M 5 = NP 0 5 5 
 Aged 
over 
21 
years 
Experimental. 
Inaccurate vs. 
accurate rules 
Laboratory 
Roulette 
Number of trials 
(BM), Probability 
estimations 
Student 
Gamble
rs 
 
39 
 
Palmer du 
Preez et 
al. 
NP=289, 
LR=112, 
MR=81, PG, 
36 
13
4 
93 
22
8 
Range 
= <20 
– 65+ 
years 
Observational & 
Survey. 
Behaviours 
following 
exposure to 
EGM pop-ups 
Real 
Environment 
EGM 
PGSI, Overserved 
and self-reported 
gambling 
behaviours (BM) 
Regular 
Gamble
rs 
1 
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PG = Problem Gambler, NP = Non-Problem Gambler, AR = At-Risk Gambler, OG = Occasional Gambler, LR = Low-Risk Gambler, MR = Moderate Risk Gambler, PPG = 
Probable Pathological Gambler, EG = Excessive Gambler, HFG = High Frequency Gambler, RGE = Responsible Gambling Expert, TP = Problem Gambling Treatment 
Provider, RPG = Recovering Problem Gambler, RTP = Return to Player, RBQ = Roulette Belief Questionnaire, Victorian Gambling Screen, Gambling Craving Scale, 
Dissociative Experiences Scale, Problem Card Game Playing Scale, BM = Behavioural Measures 
 
Table 7.2: Systematic Review - Studies using Informative Messages (Cat. 1) 
No. Year Study Design Data Collection 
Method 
Main Findings 
1 2013 Real Environment EGM 
Questionnaires & 
Interview 
EGMs with 5 RG features (alarm clock, banking feature, RG 
messages, charity donation feature and demo play option) 
found that overall RG features were deemed useful, despite 
having minimal impact on behaviour. RG messages need to 
be placed in a prominent position, be dynamic in nature and 
were posited to be effective in casual gamblers developing 
problems with gambling. 
7 2009 Real Environment EGM Self-Report 
A self-report study tested the effectiveness of a cash 
display, clock and pre-commitment device when gambling 
in natural environments on EGMs. Findings show that cash 
displays and clocks were deemed useful in the controlling of 
gambling behaviour, but that pre-commitment devices were 
deemed not to be useful. 
8 2010 
Laboratory & Real 
Environment EGM 
Experimental 
The project comprised two studies. Study one was a 
laboratory based study that tested the effects of message 
presentation style (message design – static vs. pop-up) and 
message content (informative, self-appraisal, and 
control/blank). Study two operationalized the design in a real 
gambling environment among real gamblers. Participant 
across both studies reported pop-up messages to be more 
impactful on within-session thoughts and behaviours, and 
messages phrased in a self-appraisal manner were 
significantly more effective. Study 1 message presentation 
mode p<0.047 and message content p<0.001. Study 2 
mode of presentation recall p<0.0001 and message content 
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p<0.008. Pop-up messages with self-appraisal content were 
found to be most effective among regular EGM gamblers. 
9 2013 Laboratory EGM Experimental 
A 2x2 between subjects design tested the effects of an 
educational video and pop-up limit reminder message on 
gambling expenditure and limit adherence. While those who 
received the educational video better adhered to their limits 
than those who did not, receiving a pop-up reminder 
superseded these effects by facilitating greater limit 
adherence, regardless of viewing the video. In summary, 
pop-up reminders of limit-adherence were most effective, 
making the educational video superfluous. 
11 2013 Laboratory Experimental 
A 2x2 between subjects design tested the effects of text only 
or imagery; and family vs. financial disruption (content) 
based on components of the ELM. Results showed that 
Imagery enhanced fear and depth of information 
processing, and was enhanced when combined with family 
disruptions in terms of content.  
12 2004 Real Environment EGM Self-Report 
Examined the effectiveness of 4 RG features (money 
counter, clock, pop-up reminders, and a scrolling help 
banner) installed onto VLTs in Alberta Canada using self-
report measures among a range of VLT gamblers. Results 
showed that the majority players noticed the RGs but did not 
use them. Of the four RGs, pop-up reminders (at 30, 60 and 
90 minute intervals) were rated least effective, while the 
money counter and clock were reported to be somewhat 
useful. There were no significant differences in time and 
gambling expenditure between those receiving the 4 RGs 
by comparison to those who did not. 
13 2004 Laboratory Roulette Experimental 
Participants received a warning message, a warning 
message plus information on irrational beliefs and limit-
setting, or watched a video about gambling. Those who 
received the messages displayed improved knowledge on 
gambling risks by comparison to the information video, while 
limit-setting reduced irrational beliefs. However, there were 
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no significant differences in gambling expenditure from 
playing the game of roulette. 
14 2014 Real Environment EGM Experimental 
European online casino Win2Day tested the effect of a pop-
up message that informed gamblers when they had reached 
1000 gamblers on a slot machine. Of the sample 400,000 
sessions, approximately 1% of players stopped gambling 
when the message was displayed 
15 2014 Laboratory Online EGM Experimental 
Proposed and tested a concept of Jackpot Expiry using a 
pop-up warning message to warn gamblers. Tested against 
a control blank message and no message conditions, 
results showed significantly reductions in gambling speed 
and cessation of gambling with more money among the 
relevant expiry message group.  
19 2002 Real Environment EGM Experimental 
Tested the effectiveness of a cash-display, clock-display, 
pop-up messages (at 60, 90, and 120 minutes of play) and 
a mandatory cash out feature with 5-minute warning. The 
clock and cash displays were deemed most useful and 90% 
of players reported noticing pop-up messages. The 
mandatory cash-out feature was disliked across the sample. 
Optimisation of the use of pop-up messages regarding time 
and expenditure rates recommended. 
20 2015 Real Environment EGM Questionnaire 
Tested the optimal content of self-appraisal and informative 
messages on EGMs in Australia. Both message types were 
impactful on gambling behaviour with informative pertaining 
specifically to expenditure being deemed most useful. 
Messages did not impact enjoyment. 
26 2015 Real Environment EGM Experimental 
A follow-up study testing the effectiveness of message 
display after 1000 gambles included normative, self-
appraisal and cognitive belief content. Of the 800,000 
participants in the test group, and of the 11,232 sessions 
that exceeded 1000 spins, it was shown that 0.67% ceased 
gambling after exposure to the test message, which was 
significantly more (P<0.001) than the original message. 
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27 2014 Laboratory Online EGM Experimental 
Tested bankroll-specific messages against generic financial 
based warnings of gambling and control messages in both 
winning and losing scenarios when playing simulated 
roulette game. Bankroll-specific warnings significantly 
reduced expenditure when losing compared to other 
message types, but not when winning. 
29 2012 Laboratory Roulette Experimental 
Accurate pop-up warnings pertaining to chance-based 
information were significantly more effective at reducing 
gambling risk and gambling cessation with more credits, 
than inaccurate and control warning messages in a 
simulated lucky wheel game. Accurate information is 
effective for the general gambling population, and non-
significant findings between control and ‘no message’ 
conditions highlights the need for only one type of control 
message in studies of this nature.  
30 2014 Qualitative Report Interview 
Return to Player (RTP) messages are generally 
misunderstood by gamblers, and should be improved in 
terms of clarity and be easier to understand. A proportion of 
gamblers reported RPT messages to be useful, and have 
potential to moderate safer gambling behaviour. 
35 2009 Real Environment EGM Self-Report 
A follow-up study to the 2004 Alberta project, it was 
concluded that while awareness of RG features had 
significantly changed overtime, and that pop-up messages 
were concluded to be an ineffective RG device (though did 
not impact on enjoyment). 
36 2004 Real Environment EGM Experimental 
A follow-up paper (Schrans et al., 2004), introduced a 30-
minute pop-up reminder, a time-limit setting option, and 
modified the clock-display to make it more prominent. 
Overall, 84% of players recalled the onscreen clock, but 
reported it to have no impact on gambling behaviour. Time-
limiting was also reported to be of no value and was often 
ignored when set limits had been reached. 84% of players 
reported the 30-minute pop-up to have little effect on 
gambling behaviour (despite increased exposure due to 
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timing). It was concluded that assisting with budgeting was 
a worthwhile avenue of research and that an interactive 
tracking system would be beneficial. 
33 2003 Real Environment EGM Self-Report 
Mixed methods study showed that the vast majority of 
gamblers are aware of RG signage and that it was deemed 
useful in assisting in the reduction of time and money spent 
gambling. Gamblers reported a need for increased relevant 
information, and better information pertaining to game-play 
payouts and probabilities. 
39 2014 Real Environment EGM Observational, Survey 
69% of gamblers reported awareness of pop-up messages 
46% using the information provided. 30% reported that pop-
ups aided time monitoring and 34% reported that pops were 
useful for monetary tracking. The majority of gamblers 
reported that pop-ups had no impact on enjoyment. RTPs 
may be misunderstood among some gamblers calling for 
improvement in clarity. Most (70%) regular gamblers 
reported viewing one or two messages per gambling 
session and reported reading the messages 
 
Table 7.3: Systematic Review - Studies using Corrective Messages (Cat. 2) 
No. Year Study Design Data Collection 
Method 
Main Findings 
2 2012 Experimental Online EGM 
Corrective messages presented in ‘strong’ format (e.g. via 
pop-up warnings) led to significant reductions in the number 
of gambles and average wager amount but comparison to 
‘weak’ (e.g. scrolling or crawling messages) or no 
messages. However, weak messages facilitated 
significantly greater expenditure and gambling activity than 
an absence of warnings. Corrective messages may be 
beneficial if utilizing central route processing of the ELM. 
5 2009 Laboratory EGM Experimental 
93 undergraduates were randomly allocated to receive 
either a standard or informative message whilst playing a 
simulated EGM. While inexperienced gamblers were 
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significantly more likely to report impact on of warnings on 
future gambling, there were no significant differences 
between message types on reported message content. The 
study highlights flaws in the usage of static messages 
regardless of message content. 
6 2011 Real Environment EGM Self-Report 
A banner correcting erroneous beliefs was displayed for 
three 2-week period on VLTs in a casino in a Canadian City. 
Self-reported gambling behaviour significantly decreased 
over the three, two week periods. Significant decreases in 
faulty gambling beliefs were also found among PGs 
13 2004 Laboratory Roulette Experimental Participants received either a warning message, a warning 
message plus information on irrational beliefs and limit-
setting, or watched a video about gambling. Those who 
received the messages displayed improved knowledge on 
gambling risks by comparison to the information video, while 
limit-setting reduced irrational beliefs. However, there were 
no significant differences in gambling expenditure from 
playing the game of roulette. 
17 2003 Laboratory Online EGM Experimental 
A between-subjects 3-way study assigned a total of 30 
participants (10 per group) to receive either a pop-up 
warning message encouraging them to reduce or cease 
their gambling behaviour, an enforced break in play, or no 
interruption whilst playing a VLT. Results showed that both 
messages and pauses significantly reduced gambling 
activity thus providing support for these intervention is 
gambling environments.  
22 2007 Real EGMs in Laboratory Experimental 
100 undergraduates from Sydney university played real 
EGMs in laboratory conditions for ten minutes, whilst 
exposed to either a static or dynamic (scrolling) message 
detailing the overall payout rate of the game. Those in the 
dynamic warning condition were significantly better at both 
freely recalling and cued recall pertaining to message 
content, than those in the static message condition. 
Dynamic messages were also recalled significantly more 
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accurately than static message content. These findings 
demonstrating the effectiveness of dynamic messaging.  
23 2006 Laboratory VLT Experimental 
40 participants scoring high on ‘illusion of control’ were 
randomly allocated to a message condition (showing 
messages correcting erroneous beliefs) or a ‘pause’ group 
whereby pauses in play were enforced. Messages were 
significantly more effective in reducing erroneous cognitions 
than were pauses. There were no significant differences in 
the number of games played. A prior study showed that 
pauses were significantly more effective than no 
message/pause, showing that pauses may be effect but 
elicit different cognitions than pop-up messages.  
28 2009 Laboratory Roulette Experimental 
Student gamblers were exposed to a relevant-accurate 
message, irrelevant-accurate message, or no-message 
condition whilst playing a simulated ‘lucky wheel’ game 
under laboratory conditions. Results showed significant 
reductions in wager amounts significant differences in final 
wager amounts for those exposed to the experimental 
condition by comparison to the generic and control 
conditions. There were also no significant differences 
between the generic and control conditions. Findings show 
support for the use of accurate warning messages. 
29 2012 Laboratory Roulette Experimental See Table 3.2 for details 
31 2006 Laboratory Roulette Experimental 
Student gamblers were exposed to either an educational 
intervention video about the nature of roulette coupled with 
intervention warning messages about the random nature of 
the game, or a control video about the history of roulette. 
Gamblers exposed to the experimental condition showed 
reductions in erroneous beliefs and risky gambling 
behaviour by comparison to the control group, providing 
support for the use of warning messages among student 
gambling demographics.  
33 2005 Laboratory EGM Experimental See Table 3.2 for details 
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37 2004 Laboratory EGM Experimental 
A pop-up warning message warning of independence of 
events when playing a simulated game of roulette (among 
casual gamblers) was significantly more effective in 
reducing verbalised irrational cognitions, and facilitated a 
decrease in motivation to gamble, by comparison to a 
control message. 
38 2000 Laboratory Roulette Experimental 
Tested the impact of accurate versus inaccurate (illusion of 
control) information on gambling behaviour when playing 
roulette. Results showed that the illusion of control facilitated 
increased risk-taking, while the inclusion of accurate 
information pertaining to game-play reduced the number of 
trials played. Results show support for the provision of 
accurate information  
Table 7.4: Systematic Review - Studies using Limit-setting Information (Cat. 3) 
No. Year Study Design Data Collection 
Method 
Main Findings 
3 2014 Laboratory EGM Experimental 
Tested an HCI improved traffic-light warning system 
incorporated into a predetermined limit-setting tool for use on 
EGMs, by comparison to a generic limit-setting tool. Those 
exposed to the improved limit-setting device showed 
significantly greater adherence to pre-set limits and increased 
engagement with the tool. There were no significant 
differences in dissociation between the two conditions. 
Results show support for the application of traffic-light system 
designs inclusive of pre-warnings pertaining to monetary or 
bankroll limits. 
7 2009 Real Environment EGM Self-Report 
A self-report study tested the effectiveness of a pre-
commitment device when gambling in natural environments 
on EGMs. Findings showed that pre-commitment devices 
were deemed not to be useful (see Table 3.2 for more detail). 
9 2013 Laboratory EGM Experimental See Table 3.2 for details 
10 2010 Real Environment EGM Experimental 
An exploratory study among 124 gamblers ranging from non-
problem, to problem gambler subtypes, focusing on the 
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usage of limit-setting devices on EGMs in four casinos in 
Australia. EGMs were reported to be the most popular form 
of gambling, though pre-commitment was significantly 
ineffective among PGs.  
16 2014 Laboratory Online EGM Experimental 
An extension on the previous (10) study included additional 
features of providing statistical information and an improved 
limit-setting design feature. In addition to the improved tool 
facilitating significantly greater reductions in gambling 
cessation; the improved tool was also rated significantly 
better in terms of engagement. However, gamblers did not 
appear to notice the traffic-light design in relation to player 
statistics. Findings suggest that while this feature has 
potential greater attention should be brought to such a 
feature. 
18 2014 Laboratory Online EGM Experimental 
Examined the impact of a time-limit pop-up prompt before 
commencing gambling by comparison to a control (no 
prompt) group. Of the 43 non-problem and low-risk gamblers 
recruited at a Canadian University, those in the experimental 
group all (100%) opted to set a time-limit when prompted. 
Resultantly, those in the experimental group gambled for 
significantly shorter periods than those in the control group 
via adherence to the pop-up time-limit warning. Results show 
support for the use of pop-up messages as prompting devices 
an interrupted gambling activity.  
21 2013 Laboratory Online EGM Experimental 
A between-subjects study tested the impact of a pop-up 
monetary reminder pertaining to pre-set limits on a simulated 
EGM in a VR environment. Though participants in both 
groups were prompted to set limits, a higher frequency of 
those in the experimental condition who received a pop-up 
reminder when limits were reached ceased gambling  
25 2015 Laboratory Online EGM Simulation Study 
A simulation study of 900 gamblers playing 5000 speculative 
spins on EGM machines with 95% payout rates to explore the 
impact of setting win-limits. Results showed that those with 
loss-limits resulted in more people quitting gambling as 
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monetary losers, while win-limits may encourage leaving 
casinos as winners if such wins occur. Parsimonious support 
for setting win-limits is provided. 
32 2013 Real Environment EGM Data Tracking 
Data yielded from Win2Day of 5000 online gamblers who 
were exposed to a monetary and time limiting system on the 
casino’s website. The 10% most intense gamblers from this 
subsample were analysed. The website offers a range of RG 
features including educational videos, signage, self-
diagnostic software. Applying a theoretical loss framework, 
results showed that voluntary monetary and time limits 
significantly decreased when said limits were applied. 
13 2004 Laboratory Roulette Experimental 
Participants received, a warning message, a warning 
message plus information on irrational beliefs and limit-
setting, or watched a video about gambling. Those who 
received the messages displayed improved knowledge on 
gambling risks by comparison to the information video, while 
limit-setting reduced irrational beliefs. However, there were 
no significant differences in gambling expenditure from 
playing the game of roulette. 
Table 7.5: Systematic Review - Studies Focused on Message Design (Cat. 4) 
No. Year Study Design Data Collection 
Method 
Main Findings 
2 2012 Laboratory EGM Experimental 
‘Strong’ warnings (e.g. pop-up messages) were more 
effective in reducing average wager amounts and number of 
gambles by comparison to ‘weak’ (e.g. scrolling or crawling 
messages) and no messages. However, ‘weak messages’ 
that may trigger peripheral route processing in accordance 
with the ELM may facilitate increased risk-taking when 
gambling. EGMs using warning messages such adhere to 
systems akin to central route processing of the ELM. 
4 2015 Real Environment EGM Experimental 
667 regular gamblers were exposed to warning messages 
displayed in various positions on the screens of EGMs in five 
gambling venues in Australia. Messages appearing in the 
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middle of the screen were recalled at a significantly greater 
frequency and reported to be more useful. Messages did not 
impact on enjoyment but were reported to be a nuisance and 
ineffective among PGs.  
8 2010 
Laboratory & Real 
Environment EGM 
Experimental See Table 3.2 for details 
11 2013 Laboratory Experimental See Table 3.2 for details 
16 2014 Laboratory Online EGM Experimental See Table 3.4 for details 
22 2007 Real EGMs in Laboratory Experimental 
EGMs situated in laboratory-based study examined the 
effects of static and dynamic message displays among 92 
undergraduates. Those exposed to the dynamic message, 
freely recalled (and under cued recall) the message with 
significantly higher frequency and with greater confidence. 
Results show support for the application of dynamic 
messaging over static messages.  
24 2014 Exploratory Study Exploratory Study 
An exploratory study conducted among academic 
researchers, gambling treatment providers and recovering 
PGs to make recommendations on the perceived most 
effective RG features in online and EGM environments. 
Results showed a preference for personalised pop-up 
warning messages pertaining to amounts won/lost, with 
increased information pertaining to payout rates and 
gambling probabilities.  
33 2005 Laboratory EGM Experimental See Table 3.2 for details 
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Table 7.6: Systematic Review - Studies using Self-Appraisal Messages (Cat. 5) 
No. Year Study Design Data Collection 
Method 
Main Findings 
8 2010 
Laboratory & Real 
Environment EGM 
Experimental See Table 3.2 for details 
20 2015 Real Environment EGM Questionnaire See Table 3.2 for details 
26 2015 Real Environment EGM Experimental See Table 3.2 for details 
 
Table 7.7: Systematic Review - Studies using Breaks in Play, Pauses and/or Distractions (Cat. 6) 
No. Year Study Design Data Collection 
Method 
Main Findings 
17 2003 Laboratory Online EGM Experimental See Table 3.3 for details 
23 2006 Laboratory VLT Experimental See Table 3.2 for details 
34 2015 Laboratory EGM Experimental 
141 university undergraduates played a simulated game of 
Blackjack whilst either being exposed to an 8-minute, 3-
minute, or no-break in play. Results showed significant 
increases in gambling cravings, which increased with 
greater length in enforced breaks. Breaks in play did not 
facilitate reductions in dissociative states.  
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Appendix 3: PRISMA Checklist 
Section/topic  # Checklist item  
TITLE  
Title  1 Identify the report as a systematic review, meta-analysis, or both.  
ABSTRACT  
Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  
INTRODUCTION  
Rationale  3 Describe the rationale for the review in the context of what is already known.  
Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  
METHODS  
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  
Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  
Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  
Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  
Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  
Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  
Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  
Risk of bias in individual 
studies  
12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  
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Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  
Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  
 
Page 1 of 2  
Section/topic  # Checklist item  
Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  
Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  
RESULTS  
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  
Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  
Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  
Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  
Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  
Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  
DISCUSSION  
Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  
Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  
Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  
FUNDING  
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Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  
 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): 
e1000097. doi:10.1371/journal.pmed1000097  
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Appendix 4: The Elaboration Likelihood Model of Persuasion 
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Appendix 5: Issue Involvement Scale (Items 1-5) 
1. I got involved with what the risk meter was informing me about 
              (1-Not at All – 7-Very Much So) 
2. The risk meter seemed relevant to me 
3. This risk meter really made me think 
4. The risk meter was thought provoking 
5. The risk meter was very interesting 
6. I felt strong emotions while reading the risk meter 
 
 
Appendix 6: Attitude change scale (Items, 3, 4, 5, & 7) 
1. How well did you like the probability meter? 
                (1-Not at all – 7-Very Much So) 
2. Was the probability meter a good way to explain the importance risk when 
gambling? 
3. Did the probability meter cause you to think differently about gambling? 
4. How much did the probability meter increase your awareness about 
gambling? 
5. How much did the probability meter cause you to want to make any changes 
in how you behave regarding gambling? 
6. How powerful do you think the probability meter was? 
7. How persuasive do you think the probability meter was? 
8. Would you expect to see a probability meter like this when gambling? 
9. Do you think the probability meter was attention-getting? 
10. How much impact do you think the probability meter has? 
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Appendix 7: The Need for Cognition Scale (Short) 
1. I would prefer complex to simple problems. 
2. I like to have the responsibility of handling a situation that requires a lot of thinking. 
3. Thinking is not my idea of fun.* (* = Reverse scored) 
4. I would rather do something that requires little thought than something that is sure 
to challenge my thinking abilities.* 
5. I try to anticipate and avoid situations where there is likely a chance I will have to 
think in depth about something.* 
6. I find satisfaction in deliberating hard and for long hours. 
7. I only think as hard as I have to.* 
8. I prefer to think about small, daily projects to long-term ones.* 
9. I like tasks that require little thought once I’ve learned them.* 
10. The idea of relying on thought to make my way to the top appeals to me. 
11. I really enjoy a task that involves coming up with new solutions to problems. 
12. Learning new ways to think doesn’t excite me very much.* 
13. I prefer my life to be filled with puzzles that I must solve. 
14. The notion of thinking abstractly is appealing to me. 
15. I would prefer a task that is intellectual, difficult, and important to one that is 
somewhat important but does not require much thought. 
16. I feel relief rather than satisfaction after completing a task that required a lot of 
mental effort.* 
17. It’s enough for me that something gets the job done; I don’t care how or why it 
works.* 
18. I usually end up deliberating about issues even when they do not affect me 
personally. 
 
Appendix 8: Future Behavioural Intentions Scale  
To what extent do you agree with the following statements: 
1. I intend to cut down on the amount of money that I gamble  
     (1-Not at All – 7-Very Much So) 
2. Within a week or two I will give up gambling for a day  
3. If I quit gambling I will greatly increase my chances of living a better life  
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Appendix 9: Gambling Related Cognitions Scale (GRCS) 
1. Gambling makes me happier. 
2 I can’t function without gambling. 
3. Praying helps me win. 
4. Losses when gambling, are bound to be followed by a series of wins. 
5. Relating my winnings to my skill and ability makes me continue gambling. 
6. Gambling makes things seem better. 
7. It is difficult to stop gambling as I am so out of control. 
8. Specific numbers and colours can help increase my chances of winning. 
9. A series of losses will provide me with a learning experience that will help me win later. 
10. Relating my losses to bad luck and bad circumstances makes me continue gambling. 
11. Gambling makes the future brighter. 
12. My desire to gamble is so overpowering. 
13. I collect specific objects that help increase my chances of winning. 
14. When I have a win once, I will definitely win again. 
15. Relating my losses to probability makes me continue gambling. 
16. Having a gamble helps reduce tension and stress. 
17. I’m not strong enough to stop gambling. 
18. I have specific rituals and behaviours that increase my chances of winning. 
19. There are times that I feel lucky and thus, gamble those times only. 
20. Remembering how much money I won last time makes me continue gambling. 
21. I will never be able to stop gambling. 
22. I have some control over predicting my gambling wins. 
23. If I keep changing my numbers, I have less chances of winning than if I keep the same 
numbers every time. 
 
Gambling Expectancies 
Illusion of Control 
Predictive Control 
Inability to Stop Gambling 
Interpretive Bias 
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Appendix 10: The Problem Gambling Severity Index (PGSI) Scale 
1. Have you bet more than you could really afford to lose? 
                 (0–Never – 3-Almost Always) 
2. Still thinking about the last 12 month, have you needed to gamble with larger 
amounts of money to get the same feeling of excitement? 
3. When you gambled, did you go back another day to try to win back the money you 
lost? 
4. Have you borrowed money or sold anything to get money to gamble? 
5. Have you felt that you might have a problem with gambling? 
6. Has gambling caused you any health problems, including stress or anxiety? 
7. Have people criticized your betting or told you that you had a gambling problem, 
regardless of whether or not you thought it was true? 
8. Has your gambling caused any financial problems for you or your household? 
9. Have you felt guilty about the way you gamble or what happens when you gamble? 
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Appendix 11: Review of Gambling Tasks and Previously used Gambling Software 
Game of Dice (GoD) Task 
The Game of Dice (GoD) task (Brand et al., 2002) evaluates risk-taking via dice outcome 
selections. Players start with $1000 simulated credits, and staked amounts on outcomes are 
dictated by the level of risk (Figure 14.1). Participants play 18 trials, during which credit can 
run into negative figures. Risk preferences are measured directly by user choice.  
Figure 5.1: Game of Dice Screenshot 
 
The IOWA Gambling Task 
The IOWA gambling task (IGT) (Bechara, Damasio, Tranel, & Damasio, 1997) is a 
psychological test to examine reasoning and risk-taking preferences. The task is a task of 
decision-making under ambiguity with no known probabilities of risk. The premise of the task 
is relatively straightforward. The participants is presented with four decks of cards labelled: 
A; B; C; and D. Each of the decks are designed to return both gains and losses and different 
rates (see below). Decks A and B are the riskiest decks offering larger gains than decks C 
and D, but with greater losses and total resulting net loss. Decks C and D are the less risky 
decks with smaller gains but resulting in a total net gain. Participants are allowed to choose 
one card from any of the decks per trial, and can pick from any deck they choose as trials 
progress. The IGT is commonly used in gambling studies to assess the risk-taking 
preferences of gamblers, particularly in the comparison of problem and non-problem 
gamblers. The test is simply an active probabilistic learning task whereby people learn of 
the ‘good’ and ‘bad’ decks via a process of selecting cards from each deck. Non-problem 
gamblers have a tendency to quickly identify the ‘good’ decks via process of elimination and 
tend to stick to these decks for their selections and the trials play out. Conversely, PGs show 
a preference for the riskier decks. It is posited that the excitement of the higher risk decks 
‘hijacks’ cognitive capacity in PGs reducing the ability take the time to adequately reason 
out the more logical choices (Brevers, Bechara, Cleeremans, & Noël, 2013). However, the 
IGT has been criticised for being overly simplistic, and recent studies show that healthy 
 
 
Screenshot Redacted for Copyright 
Purposes 
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participants do have preferences for long-term gains (safer decks) suggesting that the this 
is not the only factor in the IGT (Horstmann, 2012). 
Figure 5.2: The IOWA Gambling Task Screenshot 
 
Balloon Analogue Risk Task (BART) 
The Balloon Analogue Risk Task (BART) measures risk by the number of ‘pumps’ 
participants add to unburst balloons (Lejuez et al., 2002). Risk is measured in rewards (vs. 
losses) as each ‘pump’ adds more simulated money to the participant’s total, however if 
balloons bursts from over inflation the money is lost. Participants can take the money from 
inflated balloons at any point. The BART measures risk under uncertainty and is usually 
administered with approximately 30 trials, with many participants adjusting behaviour during 
later trials as they learn more about the game. 
Figure 5.3: Balloon Analogue Risk Task (BART) Screenshot 
 
 
 
 
 
Screenshot Redacted for 
Copyright Purposes 
 
 
Screenshot Redacted for 
Copyright Purposes 
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Coin Flip Task  
Created by Tom, Fox, Trepel and Poldrack (2007) to measure decision under risk. 
Participants are presented with 50/50 gambles to either win or (avoid) lose a given amount 
of money. Measures on based on the willingness of participants’’ to accept or reject gambles 
from a 1 or 4 options (Strongly Accept, Weakly Accept, Weakly Reject, Strongly Reject). The 
can be conducted of various number of trials with varying hypothetical amounts and 
illustrates sensitivity to losses over gains. 
Card Playing Task 
The card playing task devised by (Newman, Patterson, & Kosson, 1987) is similar to the IGT 
insofar as the task is based on decision-making under ambiguity with unknown probabilities. 
Participants are faced with ten decks of cards each containing ten cards. Participants are 
credited with ‘chips’ or gambling tokens (which may or may not have monetary value 
depending on the experimenter). Participants are able to continue making gambling choices 
while they have credits, but also have the option to quit between trials. Each trial involves 
the participant selecting a card from one of the ten decks. Unbeknownst to the participant, 
each deck as different loss ratios scaling from 1-10. For example one deck will have 1 loss 
card and 9 win cards, the next 8 win cards and 2 loss cards etc. Each of the cards a 
representative or a regular deck of cards; therefore cards can be labelled Ace, 2, 3, 4, 5, 6, 
7, 8, 9, 10, Jack, Queen, King. Numbered cards are losing cards and face cards (including 
Aces) are winning cards. A stopping point of 100 trials is employed.  
Cups Task 
Developed by Levin, Weller, Pederson and Harshman (2007), the task involves two 
domains: a gain and a loss domain. In the gain domain, participants can choose between 
guaranteed amounts or a gamble for a higher amount or zero amount. In the loss domain 
participants can choose between sure losses or gamble for no loss or a greater loss. The 
task measures known risks with known outcomes and also assess differences between gain 
and loss. A ‘wheel of fortune’ version was later developed whereby the task was presented 
in terms of a choice between two wheels divided in accordance with the same rules.  
Columbia Card Task (CCT) 
The Columbia Card Task (CCT) is comprised of two components: the CCT-Hot and the 
CCT-Cold. For both versions, the participant is shown a virtual deck of cards. They are 
informed that the deck contains a potential number of losing and winning cards, and the 
value of these respective cards. Winning and losing cards are denoted with ‘happy’ and ‘sad’ 
faces (see below). In the ‘hot’ version of the task the participant can continue to turn cards 
over until the either choose to stop or turn over a losing card, at which point the final score 
is displayed. In the cold version of the game the participant is provided with the same detail 
but instead of choosing cards individually (and receiving immediate feedback on the result 
of each card), the player chooses the total number of cards that they wish to select using 
the detail provided (no feedback is provided) (Buelow & Blaine, 2015).  
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Figure 5.4: The Columbia Card Task Screenshot 
  
Review of Existing Roulette Software used in Laboratory Studies  
Previous laboratory-based studies have developed simulated games of roulette with varying 
degrees of detail, dependent on their study aims. The following provides a brief review of 
other simulated roulette games used in research and provides a rationale as to why new 
software was developed for this thesis.  
Steenbergh et al. (2004) utilised a computerised version of roulette that permitted only 
‘outside’ bets, which also subsequently used by Floyd et al. (2006), thus limiting the 
playability of the game and subsequent authenticity. Jardin and Wulfert (2009) used a ‘lucky 
wheel’ roulette-style game with 8 numbered segments and was therefore simplified version 
of the full game. Cole et al. (2010) made use of the free functionality provided by Ladbrokes 
website, though measures were reduced to only ‘inside’ or ‘outside’ bets. While this is an 
ideal platform for the game itself, given that this functionality (and others like it) are owned 
by respective gambling providers it is therefore not possible to manipulate these systems to 
include RG functionality to test them. Phillips and Blaszczynski (2010) used a PC roulette 
game where no outside bets were available (for study design purposes). Participants places 
wagers using a keyboard, a 3 different versions of a roulette wheel were spun (video-link, 
collocated, pre-recorded). The software was designed to track wagering patterns and also 
featured sound effects. Auer and Griffiths (2012) used behavioural tracking data but no 
session-based results. Blaszczynski et al. (2013) made use of VLT machines and then 
collected qualitative self-report feedback from gamblers. Aside from the documented issues 
with self-report among gamblers, the cost of obtaining a real EGM, and developing and 
installing new RG software was beyond the financial scope of this thesis. This method was 
also employed by Schellink and Schrans (2002). Bednarz et al. (2013) utilised a very similar 
version of roulette utilised in this thesis though it is unclear if this version of the game enabled 
 
 
 
 
Screenshot Redacted for Copyright Purposes 
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the full range of inside bets, and this version did not have electronic access to the rules of 
the game of increased detailed functionality included in the author-developed tool. 
Appendix 12: Development of a Laboratory-Based Roulette Software Testing Tool 
Two versions of the software exist in order to test conditions in Study 1 (see Figure 6.1) and 
Study 4 (see Figure 6.2). For Study 1, in alignment with many online gambling website 
designs, and also with Category B EGMs, the software, the main game featured a European 
style (single zero) roulette wheel. Users are able to place bets up to £100 credits (in 
accordance with Category B EGMs) with stake selection options ranging from £1, £5, £10, 
£25, £50, £75, and £100. Users are also able to select differing stake amounts of different 
wager types. To emulate the real game of roulette, participants are not only able to place 
bets on standard ‘inside’ (e.g. single numbers) and ‘outside’ (e.g. red, black, odd, even) 
betting options, but also able place all other available betting options including: Columns 
(any of the 3 columns of 12 numbers); splits (two single numbers e.g. 1 and 2); Corners (any 
4 numbers e.g. 1,2,4, and 5, also known as a ‘square’); Streets (a row of 3 numbers e.g. 
1,2,3); Double Streets (also known as ‘Six Lines’); and ‘Dozens’ (e.g. 1-12 or 13-24). Details 
on how to place bets and the different types of available bet is also available via a ‘Betting 
Guide’ push button and a ‘Show Odds’ push button is also available to explain to 
user/participants the chances and payout ratios of each type of bet (see Figure 6.3).  
When playing, details are displayed and updated pertaining to bankroll amount; a running 
total of overall wager amount (as bets are placed); the currently selected stake; and a total 
count of the number of turns/spins/gambles currently played. When the wheel is ‘spun’ the 
interface features a spinning roulette wheel with ball spinning in the counter direction. When 
the wheel stops spinning, the winning number is displayed providing details of colour and 
number, and whether or not the play has won or lost. If the user has won, the total win 
amount is also displayed as cash rather than credit (Schrans et al., 2004). In the case of a 
loss, zero is displayed. These details are updated and displayed after each turn. 
Although the software includes audio functionality (e.g. sound of the ball spinning around 
the wheel and dropping into a numbered slot, sounds of success when a win occurs and 
negative tones following a loss); this feature was disabled for the purposes of this project. 
Dixon et al. (2014) who found that sound effects when gambling significantly impacted on 
preference for EGMs with sound effects and overestimates of amounts won. Given that it 
was not possible to establish definitively if all participants (particularly those taking part 
remotely) had hardware capable of reproducing sound effects, this was feature was not 
enabled during data collection to ensure that sound effects were not a confounding variable. 
However, it should be noted Dixon, Trigg and Griffiths (cited in Griffiths, 2014) found that 
different music tempos by comparison to silence when playing a game of digital roulette had 
no impact on gambling risk or expenditure, and therefore may not be a significant factor for 
this project. 
With regards to the recording of data, all data for each gamble/turn are recorded uniquely. 
Therefore, for each gamble a data case is created detailing the amount wagered on each 
betting selection, inclusive of all pre and post results pertaining to the outcome. For example, 
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data pertaining to probabilities, risk, total expenditure, wager amount, whether or the gamble 
was a win of loss, and the financial impact of those outcomes. In addition to main 
functionality of the software, it also contains all functionality to record demographic and 
responses, record unique identifiers, and responses to any questionnaire or scale measures 
included in a given study (see respective study appendices).  
The software included comprehensive instructions on how to play the game, how to place 
bets, and covered all general practical aspects of game-play, to ensure that 
participants/users fully understood the nature of the game and how to play, and is accessible 
via a ‘Help’ push button (Figures 6.4 – 6.8). In alignment with ethic protocols the software 
also features a ‘Withdraw from Study’ push button, should participants wish to stop playing 
at any time. 
Figure 6.1: Example Screenshot of Roulette Software (with Risk Meter) 
 
For Study 4, the functionality of the game was the same but featured two key changes. First, 
the stake sizes were reduced to .50p and £1 and gamblers started with £10 credit. The first 
change was applied in relation to both the changes that were applied to FOBTs in the UK 
that limited expenditure rates (prior to having to open individual accounts), and also to take 
a more realistic expenditure framework. The second change included the coding of new 
functionality to control for wins and losses, which ensured that all players would ultimately 
lose without experienced losing streaks. This added greater control to the final study and 
also ensured that all gamblers experienced the same outcome.  
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Figure 6.2: Study 4 Design Screenshot  
 
 
Figure 6.3: ‘Show Odds’ Push Button 
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Figure 6.4: ‘Help’ Push Button 
 
 
Figure 6.5: Participant Details Dialogue Box 
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Figure 6.6: Participant Unique Identifier Dialogue Box 
 
 
Figure 6.7: Link to Roulette Details and Confirmation Dialogue Box 
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Figure 6.8: Link to Roulette Participation Guide 
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Appendix 13: Study 1 – Participant Invitation 
 
Invitation to Participate in Online Roulette Study 
 
Hello, 
 
My name is Paul McGivern; I am a PhD student at the University of Derby. My primary research 
interests surround risky decision-making in online gambling environments, specifically, the game of 
online roulette. I am currently recruiting participants for an online study that focuses on the types of 
choices made in a simulated version of the game of online roulette, and how information surrounding 
risk in online roulette impacts on decision-making. 
 
Participation in the study is entirely voluntary and will involve answering some questions regarding 
your gambling activities and opinions, followed by a short (approximately 15 minutes) period of 
game-play of a simulated game of online roulette using simulated credit (not real money). The entire 
study will not take longer than 40 minutes. You must be aged 18 years or over to participate and not 
be a strict non-gambler. If you are a student at the University of Derby and eligible to take part, you 
will receive 2 participation points for your participation. In addition, your final simulated credit amount 
will be converted into raffle tickets and entered into a prize draw to win a £75 Amazon voucher.  
 
Your participation in the study will be entirely anonymous, and all data collected for the study will be 
used only for the purposes of this study. All data will be stored in accordance with Data Protection 
laws and the University of Derby policies. 
 
If you understand the aims of this study and would like to participate, please click the link below to 
access the participant consent form and download the software used to take part. 
 
Thank you 
 
 
 
Paul McGivern 
 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 14: Study 1 – Participant Consent Form 
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Appendix 15: Study 1 - Debrief for Participants Scoring over Threshold 
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Appendix 16: Study 1 – Main Participant Debrief 
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Appendix 17: Study 1 – Ethical Approval Form 
Approval Letter: Psychology Research Ethics Committee 
University of Derby 
 
Date: 5th December 2014 
 
Dr Frances A. Maratos  
Chair, Psychology Research Ethics Committee, University of Derby 
 
 
Dear Paul, 
 
Ethics Ref No:  034-14-PM 
 
Thank you for submitting this revised application to the Psychology Research Ethics 
Committee.  
 
I have now reviewed the revised documents you sent following the feedback you received 
on your initial application, and I am satisfied that all of the issues raised have been dealt 
with. The application can now therefore be approved. 
 
 The following documents have now been re-reviewed: 
 
Ethics application form 
Revised invitation to participate 
Revised consent form 
Reasoning attitude change scale 
Revised & new Debriefing information 
 
 
If any changes to the study described in the application or supporting documentation is 
necessary, you must notify the committee and may be required to make a resubmission of 
the application.  
 
Good luck with the study. 
 
Yours sincerely 
 
F.A. Maratos 
 
Frances A. Maratos 
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Appendix 18: Study 1 - SPSS Results  
 
MANOVA – Between-group Differences in Gambling Behaviour 
 
Between-Subjects Factors 
 Value Label N 
risk_group 1.00 risk 41 
2.00 no risk 42 
 
 
Descriptive Statistics 
 
risk_group Mean Std. Deviation N 
overall_avg_prob_of_success risk 48.9285 14.13157 41 
no risk 47.8271 13.66223 42 
Total 48.3712 13.82210 83 
overall_avg_wager risk 51.3310 26.41489 41 
no risk 49.0952 25.52187 42 
Total 50.1996 25.83238 83 
overall_avg._risk risk 15.5068 7.59577 41 
no risk 15.3567 5.05577 42 
Total 15.4308 6.39768 83 
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Box's Test of Equality of 
Covariance Matricesa 
Box's M 7.939 
F 1.270 
df1 6 
df2 47458.761 
Sig. .267 
Tests the null hypothesis 
that the observed 
covariance matrices of the 
dependent variables are 
equal across groups. 
a. Design: Intercept + 
risk_group 
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Multivariate Testsa 
Effect Value F Hypothesis df Error df Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerc 
Intercept Pillai's Trace .962 670.730b 3.000 79.000 .000 .962 2012.189 1.000 
Wilks' Lambda .038 670.730b 3.000 79.000 .000 .962 2012.189 1.000 
Hotelling's Trace 25.471 670.730b 3.000 79.000 .000 .962 2012.189 1.000 
Roy's Largest Root 25.471 670.730b 3.000 79.000 .000 .962 2012.189 1.000 
risk_group Pillai's Trace .003 .092b 3.000 79.000 .964 .003 .276 .066 
Wilks' Lambda .997 .092b 3.000 79.000 .964 .003 .276 .066 
Hotelling's Trace .003 .092b 3.000 79.000 .964 .003 .276 .066 
Roy's Largest Root .003 .092b 3.000 79.000 .964 .003 .276 .066 
a. Design: Intercept + risk_group 
b. Exact statistic 
c. Computed using alpha = .05 
 
 
Levene's Test of Equality of Error Variancesa 
 F df1 df2 Sig. 
overall_avg_prob_of_success .010 1 81 .922 
overall_avg_wager .022 1 81 .881 
overall_avg._risk 1.141 1 81 .289 
Tests the null hypothesis that the error variance of the dependent variable is equal 
across groups. 
a. Design: Intercept + risk_group 
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Tests of Between-Subjects Effects 
Source Dependent Variable 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powerd 
Corrected Model overall_avg_prob_of_success 25.168a 1 25.168 .130 .719 .002 .130 .065 
overall_avg_wager 103.704b 1 103.704 .154 .696 .002 .154 .067 
overall_avg._risk .468c 1 .468 .011 .916 .000 .011 .051 
Intercept overall_avg_prob_of_success 194226.278 1 194226.278 1005.841 .000 .925 1005.841 1.000 
overall_avg_wager 209242.178 1 209242.178 310.324 .000 .793 310.324 1.000 
overall_avg._risk 19762.655 1 19762.655 477.015 .000 .855 477.015 1.000 
risk_group overall_avg_prob_of_success 25.168 1 25.168 .130 .719 .002 .130 .065 
overall_avg_wager 103.704 1 103.704 .154 .696 .002 .154 .067 
overall_avg._risk .468 1 .468 .011 .916 .000 .011 .051 
Error overall_avg_prob_of_success 15640.965 81 193.098      
overall_avg_wager 54615.868 81 674.270      
overall_avg._risk 3355.820 81 41.430      
Total overall_avg_prob_of_success 209867.329 83       
overall_avg_wager 263879.880 83       
overall_avg._risk 23119.495 83       
Corrected Total overall_avg_prob_of_success 15666.132 82       
overall_avg_wager 54719.572 82       
overall_avg._risk 3356.288 82       
a. R Squared = .002 (Adjusted R Squared = -.011) 
b. R Squared = .002 (Adjusted R Squared = -.010) 
c. R Squared = .000 (Adjusted R Squared = -.012) 
d. Computed using alpha = .05 
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Pairwise Comparisons 
Dependent Variable (I) risk_group (J) risk_group 
Mean Difference 
(I-J) Std. Error Sig.a 
95% Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
overall_avg_prob_of_success risk no risk 1.101 3.051 .719 -4.969 7.172 
no risk risk -1.101 3.051 .719 -7.172 4.969 
overall_avg_wager risk no risk 2.236 5.701 .696 -9.107 13.579 
no risk risk -2.236 5.701 .696 -13.579 9.107 
overall_avg._risk risk no risk .150 1.413 .916 -2.662 2.962 
no risk risk -.150 1.413 .916 -2.962 2.662 
Based on estimated marginal means 
a. Adjustment for multiple comparisons: Bonferroni. 
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Linear Regression: Issue-involvement Predicts Average Probability of Success 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
overall_avg_prob_of_success 48.9285 14.13157 41 
iss_inv_tot 21.3171 9.19902 41 
a. Selecting only cases for which risk_group =  risk 
 
 
Correlationsa 
 
overall_avg_prob_
of_success iss_inv_tot 
Pearson Correlation overall_avg_prob_of_success 1.000 .308 
iss_inv_tot .308 1.000 
Sig. (1-tailed) overall_avg_prob_of_success . .025 
iss_inv_tot .025 . 
N overall_avg_prob_of_success 41 41 
iss_inv_tot 41 41 
a. Selecting only cases for which risk_group =  risk 
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Model Summaryc,d 
Model 
R 
R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Change Statistics Durbin-Watson Statistic 
risk_group =  
risk (Selected) 
R Square 
Change F Change df1 df2 Sig. F Change 
risk_group =  
risk (Selected) 
risk_group ~= 
risk 
(Unselected) 
1 .308a .095 .072 13.61393 .095 4.100 1 39 .050 1.851 .b 
a. Predictors: (Constant), iss_inv_tot 
b. Not computed because there is no residual variance. 
c. Unless noted otherwise, statistics are based only on cases for which risk_group =  risk. 
d. Dependent Variable: overall_avg_prob_of_success 
 
 
ANOVAa,b 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 759.825 1 759.825 4.100 .050c 
Residual 7228.223 39 185.339   
Total 7988.048 40    
a. Dependent Variable: overall_avg_prob_of_success 
b. Selecting only cases for which risk_group =  risk 
c. Predictors: (Constant), iss_inv_tot 
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Coefficientsa,b 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Correlations 
B Std. Error Beta Zero-order Partial Part 
1 (Constant) 38.829 5.422  7.161 .000    
iss_inv_tot .474 .234 .308 2.025 .050 .308 .308 .308 
a. Dependent Variable: overall_avg_prob_of_success 
b. Selecting only cases for which risk_group =  risk 
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Linear Regression: Issue-involvement Not a Predictor of Average Wager Amounts 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
overall_avg_wager 51.3310 26.41489 41 
iss_inv_tot 21.3171 9.19902 41 
a. Selecting only cases for which risk_group =  risk 
 
 
Model Summaryc,d 
Model 
R 
R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Change Statistics Durbin-Watson Statistic 
risk_group =  
risk (Selected) 
R Square 
Change F Change df1 df2 Sig. F Change 
risk_group =  
risk (Selected) 
risk_group ~= 
risk 
(Unselected) 
1 .062a .004 -.022 26.70041 .004 .149 1 39 .701 1.192 .b 
a. Predictors: (Constant), iss_inv_tot 
b. Not computed because there is no residual variance. 
c. Unless noted otherwise, statistics are based only on cases for which risk_group =  risk. 
d. Dependent Variable: overall_avg_wager 
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ANOVAa,b 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 106.301 1 106.301 .149 .701c 
Residual 27803.557 39 712.912   
Total 27909.859 40    
a. Dependent Variable: overall_avg_wager 
b. Selecting only cases for which risk_group =  risk 
c. Predictors: (Constant), iss_inv_tot 
 
Linear Regression: Issue-involvement Not a Predictor of Average Risk (coefficient) 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
overall_avg._risk 15.5068 7.59577 41 
iss_inv_tot 21.3171 9.19902 41 
a. Selecting only cases for which risk_group =  risk 
 
 
Model Summaryc,d 
Model 
R 
R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Change Statistics Durbin-Watson Statistic 
risk_group =  
risk (Selected) 
R Square 
Change F Change df1 df2 Sig. F Change 
risk_group =  
risk (Selected) 
risk_group ~= 
risk 
(Unselected) 
1 .016a .000 -.025 7.69151 .000 .010 1 39 .919 2.075 .b 
a. Predictors: (Constant), iss_inv_tot 
b. Not computed because there is no residual variance. 
c. Unless noted otherwise, statistics are based only on cases for which risk_group =  risk. 
d. Dependent Variable: overall_avg._risk 
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ANOVAa,b 
Model Sum of Squares df Mean Square F Sig. 
1 Regression .613 1 .613 .010 .919c 
Residual 2307.214 39 59.159   
Total 2307.826 40    
a. Dependent Variable: overall_avg._risk 
b. Selecting only cases for which risk_group =  risk 
c. Predictors: (Constant), iss_inv_tot 
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Linear Regression: Issue-Involvement Predicts Attitude Change 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
att_change3457 17.0000 6.91375 41 
piv 21.3171 9.19902 41 
a. Selecting only cases for which risk_group =  risk 
 
 
Correlationsa 
 att_change3457 piv 
Pearson Correlation att_change3457 1.000 .771 
piv .771 1.000 
Sig. (1-tailed) att_change3457 . .000 
piv .000 . 
N att_change3457 41 41 
piv 41 41 
a. Selecting only cases for which risk_group =  risk 
 
 
Variables Entered/Removeda,b 
Model Variables Entered 
Variables 
Removed Method 
1 piv . Enter 
a. Dependent Variable: att_change3457 
b. Models are based only on cases for which risk_group =  risk 
c. All requested variables entered. 
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Model Summary 
Model 
R 
R Square Adjusted R Square 
Std. Error of the 
Estimate 
Change Statistics 
risk_group =  risk 
(Selected) R Square Change F Change df1 df2 Sig. F Change 
1 .771a .594 .584 4.46040 .594 57.104 1 39 .000 
a. Predictors: (Constant), piv 
 
 
ANOVAa,b 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 1136.088 1 1136.088 57.104 .000c 
Residual 775.912 39 19.895   
Total 1912.000 40    
a. Dependent Variable: att_change3457 
b. Selecting only cases for which risk_group =  risk 
c. Predictors: (Constant), piv 
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Coefficientsa,b 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Correlations Collinearity Statistics 
B Std. Error Beta Zero-order Partial Part Tolerance VIF 
1 (Constant) 4.650 1.777  2.617 .013      
piv .579 .077 .771 7.557 .000 .771 .771 .771 1.000 1.000 
a. Dependent Variable: att_change3457 
b. Selecting only cases for which risk_group =  risk 
 
Favourability of Cognitions  
 
Correlations 
 like meter 
good way to 
explain risk 
like meter Pearson Correlation 1 .614** 
Sig. (2-tailed)  .000 
N 41 41 
good way to explain risk Pearson Correlation .614** 1 
Sig. (2-tailed) .000  
N 41 41 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Future Gambling Intentions Analysis 
 
 
Descriptives 
BIS_Future   
 N Mean Std. Deviation Std. Error 
95% Confidence Interval for Mean 
Minimum Maximum Lower Bound Upper Bound 
risk 41 7.4878 3.00102 .46868 6.5406 8.4350 2.00 14.00 
no risk 42 7.2381 3.70767 .57211 6.0827 8.3935 2.00 14.00 
Total 83 7.3614 3.35893 .36869 6.6280 8.0949 2.00 14.00 
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ANOVA 
BIS_Future   
 Sum of Squares df Mean Square F Sig. 
Between Groups 1.294 1 1.294 .113 .737 
Within Groups 923.863 81 11.406   
Total 925.157 82    
 
 
Correlation: NFC (no risk meter) Average Probability of Success 
 
Correlationsa 
 
overall_avg_pro
b_of_success Need_cog_scale 
Pearson Correlation overall_avg_prob_of_succes
s 
1.000 -.007 
Need_cog_scale -.007 1.000 
Sig. (1-tailed) overall_avg_prob_of_succes
s 
. .482 
Need_cog_scale .482 . 
N overall_avg_prob_of_succes
s 
42 42 
Need_cog_scale 42 42 
a. Selecting only cases for which risk_group =  no risk 
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Correlation: NFC (no risk meter) Average Wager Amount 
 
 
Correlationsa 
 
overall_avg_wa
ger Need_cog_scale 
Pearson Correlation overall_avg_wager 1.000 -.102 
Need_cog_scale -.102 1.000 
Sig. (1-tailed) overall_avg_wager . .260 
Need_cog_scale .260 . 
N overall_avg_wager 42 42 
Need_cog_scale 42 42 
 
 
Correlation: NFC (no risk meter) Average Risk Score  
 
 
Correlationsa 
 
overall_avg._ris
k Need_cog_scale 
Pearson Correlation overall_avg._risk 1.000 -.229 
Need_cog_scale -.229 1.000 
Sig. (1-tailed) overall_avg._risk . .073 
Need_cog_scale .073 . 
N overall_avg._risk 42 42 
Need_cog_scale 42 42 
a. Selecting only cases for which risk_group =  no risk 
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Correlation: NFC (risk meter) Average Probability of Success 
 
Correlations 
 Need_cog_scale 
overall_avg_pro
b_of_success 
Need_cog_scale Pearson Correlation 1 .386* 
Sig. (2-tailed)  .013 
N 41 41 
overall_avg_prob_of_succes
s 
Pearson Correlation .386* 1 
Sig. (2-tailed) .013  
N 41 41 
 
 
Correlation: NFC (risk meter) Average Wager Amount 
 
Correlations 
 Need_cog_scale 
overall_avg_wa
ger 
Need_cog_scale Pearson Correlation 1 .024 
Sig. (2-tailed)  .881 
N 41 41 
overall_avg_wager Pearson Correlation .024 1 
Sig. (2-tailed) .881  
N 41 41 
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Correlation: NFC (risk meter) Average Risk Score 
 
Correlationsa 
 
overall_avg._ris
k Need_cog_scale 
Pearson Correlation overall_avg._risk 1.000 -.131 
Need_cog_scale -.131 1.000 
Sig. (1-tailed) overall_avg._risk . .207 
Need_cog_scale .207 . 
N overall_avg._risk 41 41 
Need_cog_scale 41 41 
 
 
Correlation: NFC (risk meter) Average Probability when Losing 
 
Correlationsa 
 
avg_prob_when
_losing Need_cog_scale 
Pearson Correlation avg_prob_when_losing 1.000 .322 
Need_cog_scale .322 1.000 
Sig. (1-tailed) avg_prob_when_losing . .024 
Need_cog_scale .024 . 
N avg_prob_when_losing 38 38 
Need_cog_scale 38 38 
a. Selecting only cases for which risk_group =  risk 
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Overall Average Time between Gambles Between Risk and No Risk Groups 
 
 
Descriptives 
 
risk_group Statistic Std. Error 
tot_avg_time risk Mean 16.8763 .95491 
95% Confidence Interval for 
Mean 
Lower Bound 14.9448  
Upper Bound 18.8078  
5% Trimmed Mean 16.4254  
Median 15.4737  
Variance 36.474  
Std. Deviation 6.03939  
Minimum 7.05  
Maximum 34.58  
Range 27.53  
Interquartile Range 7.00  
Skewness 1.061 .374 
Kurtosis 1.427 .733 
no risk Mean 15.3350 .89541 
95% Confidence Interval for 
Mean 
Lower Bound 13.5254  
Upper Bound 17.1447  
5% Trimmed Mean 15.0972  
Median 13.8947  
Variance 32.872  
Std. Deviation 5.73342  
Minimum 5.21  
Maximum 29.95  
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Range 24.74  
Interquartile Range 7.08  
Skewness .729 .369 
Kurtosis .130 .724 
 
 
Test of Homogeneity of Variance 
 Levene Statistic df1 df2 Sig. 
tot_avg_time Based on Mean .543 1 79 .464 
Based on Median .535 1 79 .467 
Based on Median and with 
adjusted df 
.535 1 78.943 .467 
Based on trimmed mean .571 1 79 .452 
 
 
Ranks 
 
risk_group N Mean Rank Sum of Ranks 
tot_avg_time risk 40 44.09 1763.50 
no risk 41 37.99 1557.50 
Total 81   
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Test Statisticsa 
 tot_avg_time 
Mann-Whitney U 696.500 
Wilcoxon W 1557.500 
Z -1.167 
Asymp. Sig. (2-tailed) .243 
a. Grouping Variable: risk_group 
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Appendix 19: Study 2.1 – Participant Invitation 
 
Invitation to Participate in Online Roulette Study 
 
Hello, 
 
My name is Paul McGivern, I am a PhD student at the University of Derby. My primary research 
interests surround risky decision-making in online gambling environments, specifically, the game of 
online roulette. I am currently recruiting participants for an online study that focuses on the types of 
choices made in a simulated version of the game of online roulette, and how information surrounding 
risk in online roulette impacts on decision-making. 
 
Participation in the study is entirely voluntary and will involve answering some questions regarding 
your gambling activities and opinions, followed by a short (approximately 15 minutes) period of 
game-play of a simulated game of online roulette using simulated credit (not real money). The entire 
study will not take longer than 40 minutes. You must be aged 18 years or over to participate and not 
be a strict non-gambler. If you are a student at the University of Derby and eligible to take part, you 
will receive 2 participation points for your participation. In addition, your final simulated credit amount 
will be converted into raffle tickets and entered into a prize draw to win a £75 Amazon voucher.  
 
Your participation in the study will be entirely anonymous, and all data collected for the study will be 
used only for the purposes of this study. All data will be stored in accordance with Data Protection 
laws and the University of Derby policies. 
 
If you understand the aims of this study and would like to participate, please click the link below to 
access the participant consent form and download the software used to take part. 
 
Thank you 
 
 
 
Paul McGivern 
 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 20: Study 2.1 – Participant Consent Form 
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Appendix 21: Study 2.1 - Debrief for Participants Scoring over Threshold 
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Appendix 22: Study 2.1 – Main Participant Debrief 
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Appendix 23: Study 2.1 – Ethical Approval Form 
Approval Letter: Psychology Research Ethics Committee 
University of Derby 
 
Date: 5th December 2014 
 
Dr Frances A. Maratos  
Chair, Psychology Research Ethics Committee, University of Derby 
 
 
Dear Paul, 
 
Ethics Ref No:  034-14-PM 
 
Thank you for submitting this revised application to the Psychology Research Ethics 
Committee.  
 
I have now reviewed the revised documents you sent following the feedback you received 
on your initial application, and I am satisfied that all of the issues raised have been dealt 
with. The application can now therefore be approved. 
 
 The following documents have now been re-reviewed: 
 
Ethics application form 
Revised invitation to participate 
Revised consent form 
Reasoning attitude change scale 
Revised & new Debriefing information 
 
 
If any changes to the study described in the application or supporting documentation is 
necessary, you must notify the committee and may be required to make a resubmission of 
the application.  
 
Good luck with the study. 
 
Yours sincerely 
 
F.A. Maratos 
 
Frances A. Maratos 
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Appendix 24: Study 2.1 SPSS Results 
Study 2.1: Paired samples t-test Between Total Expenditure of Inside and Outside Bets 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 total_exp_inside & 
tot_exp_outside 
41 -.146 .361 
 
 
Paired Samples Test 
 
Paired Differences 
t df Sig. (2-tailed) Mean Std. Deviation Std. Error Mean 
95% Confidence Interval of the 
Difference 
Lower Upper 
Pair 1 total_exp_inside - 
tot_exp_outside 
-752.24390 556.62091 86.92958 -927.93514 -576.55266 -8.653 40 .000 
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Study 2.1: Paired Samples T-Test Number of Multiple Inside And Outside Bets Compared To Total Number Of Wagers 
Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 no_inside_and_outside_bets .5641 39 1.39161 .22284 
total_wagers_placed 20.6923 39 1.41707 .22691 
 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 no_inside_and_outside_bets & 
total_wagers_placed 
39 .958 .000 
 
 
Paired Samples Test 
 
Paired Differences 
t df Sig. (2-tailed) Mean Std. Deviation Std. Error Mean 
95% Confidence Interval of the 
Difference 
Lower Upper 
Pair 1 no_inside_and_outside_bets 
- total_wagers_placed 
-20.12821 .40907 .06550 -20.26081 -19.99560 -307.281 38 .000 
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Study 2.1: Paired Samples T-Test Between Multiple Inside And Outside Wagers and Multiple Outside Wagers 
 
Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 multiple_outside_count 3.9756 41 5.44742 .85074 
no_inside_and_outside_bets 1.0732 41 3.19680 .49926 
 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 multiple_outside_count & 
no_inside_and_outside_bets 
41 .300 .057 
 
 
Paired Samples Test 
 
Paired Differences 
t df Sig. (2-tailed) Mean Std. Deviation Std. Error Mean 
95% Confidence Interval of the 
Difference 
Lower Upper 
Pair 1 multiple_outside_count - 
no_inside_and_outside_bets 
2.90244 5.42589 .84738 1.18982 4.61506 3.425 40 .001 
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Study 2.1: Paired Samples T-Test Between Number Of Inside Wagers and Multiple Inside and Outside Wagers 
 
 
Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 num_inside_wagers 4.2250 40 6.04465 .95574 
no_inside_and_outside_bets 1.1000 40 3.23284 .51116 
 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 num_inside_wagers & 
no_inside_and_outside_bets 
40 .530 .000 
 
 
Paired Samples Test 
 
Paired Differences 
t df Sig. (2-tailed) Mean Std. Deviation Std. Error Mean 
95% Confidence Interval of the 
Difference 
Lower Upper 
Pair 1 num_inside_wagers - 
no_inside_and_outside_bets 
3.12500 5.12504 .81034 1.48593 4.76407 3.856 39 .000 
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Study 2.1: Chi-square goodness of fit test for LDWs 
 
Test Statistics 
 ldw 
Chi-Square 16.095a 
df 1 
Asymp. Sig. .000 
Exact Sig. .000 
Point Probability .000 
a. 0 cells (0.0%) have expected 
frequencies less than 5. The 
minimum expected cell 
frequency is 21.0. 
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Appendix 25: Study 2.2 – Gambling Scenarios 
 
Scenario 1 (Probability meter & No Probability Meter) 
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Scenario 2 (Probability meter & No Probability Meter) 
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Scenario 3 (Probability meter & No Probability Meter) 
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Scenario 4 (Probability meter & No Probability Meter) 
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Scenario 5 (Probability meter & No Probability Meter) 
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Scenario 6 (Probability meter & No Probability Meter) 
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Scenario 7 (Probability meter & No Probability Meter) 
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Scenario 8 (Probability meter & No Probability Meter) 
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Scenario 9 (Probability meter & No Probability Meter) 
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Scenario 10 (Probability meter & No Probability Meter) 
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Scenario 11 (Probability meter & No Probability Meter) 
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Appendix 26: Study 2.2 – Depth of Processing Content Analysis and Codebook  
 
Table 8.1: Study 2.2 – Depth of Processing Content Analysis  
In what ways were your thoughts affected by the 
Probability Meter? 
Category 
Depth of 
Processing 
Code 
it made me think about my chances of winning and how 
much money i would lose Probability Surface 1 
It made me more likely to bet on the lower probability meter 
because it gave an increased likelihood of the bet paying 
off Probability Surface 1 
I based my decision on it Influenced Decision Surface 1 
Helped decide which was the more sensible decision out of 
both scenarios. Influenced Decision Surface 1 
they influenced my decision making whilst gambling Influenced Decision Surface 1 
Whether or not is should trust it. Triggered Doubt and Trust Deep 2 
I gave the most weight to the probability of losing.  Probability Surface 1 
Made my decision Influenced Decision Surface 1 
I was more likely to bet if it was low Probability Surface 1 
if the chnace of losing was too high i would pick the other 
option with the lower chance of losing Probability Surface 1 
The higher the probability meter, the less likely I was to 
place a bet down Probability Surface 1 
go for bets with greater chance of winning Probability Surface 1 
go with the least likely to lose (least risky) Probability Surface 1 
made me wiser to what choice to make Influenced Decision Surface 1 
I tried to choose the less risky Probability Surface 1 
it influenced how much I bet  Influenced Decision Surface 1 
niet  No Reference No Impact 3 
Significant persuasion Influenced Decision Surface 1 
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Whether I should risk betting or not Questioning Behaviour Deep 2 
It made the fact that I could lose everything more apparent. Broader Gambling Risks Deep 2 
If the odds of winning were extremely low, the other option 
is likely the better one Probability Surface 1 
it didn't affect me No Impact No Impact 3 
more likely to bet when risk of losing was lower Probability Surface 1 
deterred me from making risky bets Influenced Decision Surface 1 
Higher probability, less chance of choosing that scenario Probability Surface 1 
i preferred to take less risk Influenced Decision Surface 1 
Whether I'd win or not Influenced Decision Surface 1 
aided descision making Influenced Decision Surface 1 
made me decide which option to go with Influenced Decision Surface 1 
Caution and the value of return Influenced Decision Surface 1 
I based my decision on it Influenced Decision Surface 1 
Whether it was worth the risk or not to get more money Questioning Behaviour Deep 2 
they weren't No Impact No Impact 3 
it effect whether i continue or not  Questioning Behaviour Deep 2 
I tended to go with the lower probability of losing unless 
they were fairly close Probability Surface 1 
Had little effect No Impact No Impact 3 
how likely is it i would lose Probability Surface 1 
Made me think about the degree of risk i was willing to take Probability Surface 1 
The higher the meter, the less likely I was to bet.  Probability Surface 1 
Made me more risk averse Broader Gambling Risks Deep 2 
The probability Meter had an influence on whether I 
decided to risk or not. Influenced Decision Surface 1 
searched for the lowest meter Probability Surface 1 
if it was over 50% i wouldn't take the risk Probability Surface 1 
No affect. No Impact No Impact 3 
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If the return was the same, I chose the bet with the lower 
probability of loosing Probability Surface 1 
More likely to choose the lower one Probability Surface 1 
i went for less risky decisions Influenced Decision Surface 1 
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Table 8.2: Study 2.2 - Depth of Processing Codebook 
Code Rules for Application 
Influenced Decision 
Responses that stated influences in decision-
making/choices made directly as a result of 
information provided by the probability meter 
Triggered Doubt and 
Trust 
The triggering of responses that raised doubt, the 
truthfulness, or trustworthiness of the probability 
meter. 
Probability 
Responses that included references to chance, 
probability, the likelihood winning/losing, or risk in 
winning or losing contexts. Code also applied where 
reference to aspects of the probability meter were 
made or reference to percentage chances of losing 
No Reference Illegible responses to question 
Questioning Behaviour 
Responses that referred to questioning current beliefs, 
and/or considering alternative behaviours based on 
deeper evaluation of gambling risks 
Broader Gambling Risks 
Responses stating evaluation or changes in behaviour 
related to broader gambling risks including financial, 
societal, familial and health-based contexts. 
No Impact 
Responses and narratives that stated or referred to 
notions of no impact, no effect or no affect.  
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Appendix 27: Study 2.2 – Participant Invitation 
 
Hello, 
 
My name is Paul McGivern, I am a PhD student at the University of Derby. My primary research 
interests surround risky decision-making in online gambling environments, specifically, the game of 
online roulette. I am currently recruiting participants for an online study that focuses on the types of 
choices made in a simulated version of the game of online roulette, and how information surrounding 
risk in online roulette impacts on decision-making. To do this I will need to collect data from 
participants aged 18 years or above whereby participants are asked to respond to a series of 
gambling scenarios. You will not be playing with real money. You will need access to a computer 
with an internet connection to take part. 
 
The study has been approved by the University of Derby Ethics Committee. Participation in the study 
is entirely voluntary and will involve answering some questions regarding your gambling activities 
and opinions, followed by responding to a series of 12 gambling scenarios. You must be aged 18 
years or over to participate. You do not have to have gambled in the past to take part in this study, 
but if you consider yourself to be a strict non-gambler or feel that you would never take part in any 
kind of gambling activity then unfortunately you are not eligible for this study. If you are a student at 
the University of Derby, you will also receive one participation point for taking part online and an 
additional participation point if you take part in the study ‘face-to-face’ (on campus in a lab/computer 
room with the experimenter). All participants will have the option to be entered into a prize draw to 
win a £75 Amazon voucher.  
 
Your participation in the study will be entirely anonymous, and all data collected for the study will be 
used only for the purposes of this study. All data will be stored in accordance with Data Protection 
laws and the University of Derby policies. 
 
If you understand the aims of this study and would like to participate, please click the link below to 
access the participant consent form and the study. 
 
Thank you 
 
 
 
Paul McGivern 
 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 28: Study 2.2 – Participant Consent Form 
Participant Consent Form 
 
Dear: Participant, 
My name is Paul McGivern and I am a postgraduate research student studying at the University of 
Derby. As part of my research I am interested in learning more about decision-making and risk-taking 
in online gambling environments; specifically, the game of online roulette. To do this I will need to 
collect data from participants aged 18 years or above whereby participants are asked to respond to 
a series of gambling scenarios. You will not be playing with real money. You will need access to a 
computer with an internet connection to take part. If you are a student at the University of Derby, you 
will also receive one participation point for taking part. Gambling can be in many forms, such as 
playing the national lottery, buying scratch cards or playing bingo. You do not have to have gambled 
in the past to take part in this study, but if you consider yourself to be a strict non-gambler or feel 
that you would never take part in any kind of gambling activity then unfortunately you are not eligible 
for this study. This condition has been applied to the study to ensure that data collected are relevant 
and representative of the game. 
The study has been approved by the University of Derby Ethics Committee. Each participant will 
complete the study only once. The entire experiment will take approximately 20 minutes. Before 
commencing you will be asked to answer some questions regarding your gambling activities and 
opinions. These questions are only used as a screening tool for gambling research and do not form 
a diagnostic measure of gambling behaviour(s). However, the study is focused only on the decision-
making of participants who score within a specific threshold on this questionnaire. Therefore, based 
on your responses to these questions, you may or may not then move to phase 2 of the study where 
you will be asked to respond to a series of gambling scenarios.  
Debriefing information will be made available, and contact details made available should you wish 
to discuss any further matters related to the study. Participation is voluntary and all information 
recorded will remain anonymous and confidential. Data recorded for this study will not be used for 
any other purpose than the study itself. Data will be stored in accordance with data protection laws 
and University of Derby data collection and storage policies. If you choose to take part in the study 
you will be asked to do so using a unique identifier (comprised of your first initial, the last part of your 
postcode and the last 3 digits of your telephone number). This will enable you to remain anonymous, 
but provides your responses with a unique identifier should you later wish to withdraw from the study. 
Withdrawal from the study will result in all of your participant study data being destroyed and not 
included in analysis. If you wish to withdraw from the study after taking part you will be able to do so 
up to 2 weeks from the date of submission of your results, and can do so by contacting the lead 
researcher at email address: p.mcgivern@derby.ac.uk using your unique identifier. 
By agreeing to take part you confirm that: 
- You are 18 years of age or more 
- You are giving consent to take part 
- You are not a strict non-gambler (i.e. you have gambled in the past and/or may gamble in the 
future – this includes activities such as lotteries, scratch cards, bingo etc.) 
 
Thank you. 
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Paul McGivern 
 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 29: Study 2.2 - Debrief for Participants Scoring over Threshold 
 
Participant Debrief Information (Part 2) 
Dear: Participant, 
Thank you for your valued participation in this study. The study aimed to explore risk-based decision-
making in online gambling environments. The study is focused on the decision-making in participants 
who score within a certain threshold based on the results of this screening tool. It is important to re-
iterate that the screening tool used in this study is by no means a diagnostic measure of gambling 
behaviour, however on this occasion, based on your responses to the questionnaire, you will not be 
able to take part in the second phase of this study as your score fell into a higher-risk bracket of 
gambling behaviour. However, though you are not eligible for phase 2 of the study, your details will 
be retained and you will still be included in the raffle for a chance to win the £75 Amazon Voucher. 
If you would like to learn more about gambling research and behaviour, please follow the links 
provided below.  
Thank you. 
http://www.gamblingresearch.org/ - For Information on Gambling Research 
http://www.gamcare.org.uk/ - For information on gambling issues in the UK 
http://www.gamblersanonymous.org.uk/ - For information on problem gambling 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 30: Study 2.2 - Awareness of Signs and Estimated Effects on Future 
Play (ASFP) Questionnaire  
1. Do you remember seeing a probability meter on the screen concerning the outcome 
of the bets in each scenario? (Yes/No) 
2. What information did the probability meter provide? (open-ended) 
3. Did the probability meter have any effect on what you were thinking while you were 
playing (Yes/No) 
4. In what ways were your thoughts affected by the probability meter? (Open-ended) 
5. Were your thoughts to the probability meter favourable/unfavourable/neutral 
6. Do you think that if you played again that the probability meter would affect how you 
play?(Yes/No) 
7. What are the chances of losing a roulette bet placed on a single number 
a. 99% 
b. 98% 
c. 97% 
d. 96% 
e. 95% 
8. What are the chances of losing a roulette bet placed on an ‘outside’ bet (e.g  Red or 
Black) 
a. 45% 
b. 51% 
c. 47% 
d. 50% 
e. 49% 
9. Betting on Red and Even numbers in the same bet is the same probability of losing 
as betting on Red and Odd in the same bet? (True/False/Don’t know) 
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Appendix 31: Study 2.2 – Main Participant Debrief 
 
Participant Debrief Information (Part 1) 
 
Dear: Participant, 
Thank you for your valued participation in this study. The study aimed to explore the impact of a 
dynamic onscreen probability meter warning for use in the game of roulette, as a method of reducing 
risk-taking in the form of monetary wagers/stakes. Given this, the study comprised winning and 
losing gambling scenarios with either a ‘Probability Meter’ or ‘No Probability Meter’. Allocation to 
either of these two (probability meter or no probability meter) groups was randomised, and you will 
have only participated in one of these conditions.   
I hope you have enjoyed taking part in this study. If you would like to learn more about this study 
please do not hesitate to contact me via the email address provided below. If you would like to 
withdraw from the study, please contact me at: p.mcgivern@derby.ac.uk during the next 2 weeks, 
using your unique identifier, and your information will be destroyed and not used for analysis. If you 
would like to find out more about online gambling, or more about psychological research in this area, 
please use the links provided below. Finally, if you would like to know the results of the study please 
contact me using the above email address using your unique identifier. 
Thank you. 
 
http://www.gamblingresearch.org/ - For Information on Gambling Research 
http://www.gamcare.org.uk/ - For information on gambling issues in the UK 
http://www.gamblersanonymous.org.uk/ - For information on problem gambling 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 32: Study 2.2 – Ethical Approval Form 
Approval Letter: Psychology Research Ethics Committee 
University of Derby 
Date: 29th September 2015 
Dr Frances Maratos 
Chair, Psychology Research Ethics Committee, University of Derby 
Dear Paul, 
Ethics Ref No:  90-14-PM 
Thank you for submitting this revised application to the Psychology Research Ethics 
Committee.  
I have now reviewed the revised documents (and additional scale items) you sent following 
the feedback you received on your initial application, and I am satisfied that all of the issues 
raised have been dealt with. The application can now therefore be approved. 
 The following documents have been re-reviewed: 
1. Ethics application form 
2. Invitation to Participate 
3. Participant Consent Form 
4. Scale Measures/Scenario Matrix 
5. Debrief Information Part 1 
6. Debrief Information Part 2 
 
If any changes to the study described in the application or supporting documentation is 
necessary, you must notify the committee and may be required to make a resubmission of 
the application.  
Please note ethical approval for application 90-14-PM is valid for a period of 5 years i.e. 29th 
September 2020.  
Good luck with the study. 
Yours sincerely 
Frances Maratos 
Dr Frances Maratos 
Page | i 
 
 
Appendix 33: Study 2.2 SPSS Results 
 
Study 2.2: Differences in Frequencies of Lower Risk Gambling Selections between Groups 
 
 
Group Statistics 
 group N Mean Std. Deviation Std. Error Mean 
DV sum of less risky meter 47 6.5106 2.26382 .33021 
no meter 47 4.4681 1.67917 .24493 
 
 
Independent Samples Test 
 
Levene's Test for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence Interval of 
the Difference 
Lower Upper 
DV sum of less 
risky 
Equal variances 
assumed 
2.256 .137 4.968 92 .000 2.04255 .41113 1.22600 2.85910 
Equal variances not 
assumed 
  
4.968 84.855 .000 2.04255 .41113 1.22509 2.86002 
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Study 2.2: Differences in Expenditure for Bets of Equal Probabilistic Risk  
 
Between-Subjects Factors 
 Value Label N 
group 1.00 meter 47 
2.00 no meter 47 
 
 
Descriptive Statistics 
 group Mean Std. Deviation N 
scenario1_lodum meter .4894 .50529 47 
no meter .4681 .50437 47 
Total .4787 .50223 94 
scenario1_hidum meter .5106 .50529 47 
no meter .5319 .50437 47 
Total .5213 .50223 94 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
scen1 Sphericity Assumed .085 1 .085 .167 .684 .002 .167 .069 
Greenhouse-Geisser .085 1.000 .085 .167 .684 .002 .167 .069 
Huynh-Feldt .085 1.000 .085 .167 .684 .002 .167 .069 
Lower-bound .085 1.000 .085 .167 .684 .002 .167 .069 
scen1 * group Sphericity Assumed .021 1 .021 .042 .839 .000 .042 .055 
Greenhouse-Geisser .021 1.000 .021 .042 .839 .000 .042 .055 
Huynh-Feldt .021 1.000 .021 .042 .839 .000 .042 .055 
Lower-bound .021 1.000 .021 .042 .839 .000 .042 .055 
Error(scen1) Sphericity Assumed 46.894 92 .510      
Greenhouse-Geisser 46.894 92.000 .510      
Huynh-Feldt 46.894 92.000 .510      
Lower-bound 46.894 92.000 .510      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Dependent Variable:   scenario1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model .011a 1 .011 .042 .839 
Intercept 205.543 1 205.543 806.503 .000 
group .011 1 .011 .042 .839 
Error 23.447 92 .255   
Total 229.000 94    
Corrected Total 23.457 93    
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Study 2.2: Differences in Risk Preference 
 
Between-Subjects Factors 
 Value Label N 
group 1.00 meter 47 
2.00 no meter 47 
 
 
Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
scen1 Sphericity Assumed .340 1 .340 .679 .412 .007 .679 .129 
Greenhouse-Geisser .340 1.000 .340 .679 .412 .007 .679 .129 
Huynh-Feldt .340 1.000 .340 .679 .412 .007 .679 .129 
Lower-bound .340 1.000 .340 .679 .412 .007 .679 .129 
scen1 * group Sphericity Assumed .532 1 .532 1.061 .306 .011 1.061 .175 
Greenhouse-Geisser .532 1.000 .532 1.061 .306 .011 1.061 .175 
Huynh-Feldt .532 1.000 .532 1.061 .306 .011 1.061 .175 
Lower-bound .532 1.000 .532 1.061 .306 .011 1.061 .175 
Error(scen1) Sphericity Assumed 46.128 92 .501      
Greenhouse-Geisser 46.128 92.000 .501      
Huynh-Feldt 46.128 92.000 .501      
Lower-bound 46.128 92.000 .501      
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a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Dependent Variable:   scenario3   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model .266a 1 .266 1.061 .306 
Intercept 223.670 1 223.670 892.205 .000 
group .266 1 .266 1.061 .306 
Error 23.064 92 .251   
Total 247.000 94    
Corrected Total 23.330 93    
a. R Squared = .011 (Adjusted R Squared = .001) 
 
Study 2.2: Differences in Cash-out Behaviour when Losing 
 
Descriptive Statistics 
 group Mean Std. Deviation N 
cashlose_yes meter .3404 .47898 47 
no meter .3191 .47119 47 
Total .3298 .47266 94 
cashlose_no meter .6596 .47898 47 
no meter .6809 .47119 47 
Total .6702 .47266 94 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
lose Sphericity Assumed 5.447 1 5.447 12.066 .001 .116 12.066 .930 
Greenhouse-Geisser 5.447 1.000 5.447 12.066 .001 .116 12.066 .930 
Huynh-Feldt 5.447 1.000 5.447 12.066 .001 .116 12.066 .930 
Lower-bound 5.447 1.000 5.447 12.066 .001 .116 12.066 .930 
lose * group Sphericity Assumed .021 1 .021 .047 .829 .001 .047 .055 
Greenhouse-Geisser .021 1.000 .021 .047 .829 .001 .047 .055 
Huynh-Feldt .021 1.000 .021 .047 .829 .001 .047 .055 
Lower-bound .021 1.000 .021 .047 .829 .001 .047 .055 
Error(lose) Sphericity Assumed 41.532 92 .451      
Greenhouse-Geisser 41.532 92.000 .451      
Huynh-Feldt 41.532 92.000 .451      
Lower-bound 41.532 92.000 .451      
a. Computed using alpha = .05 
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Study 2.2: Differences in Cash-out Behaviour when Winning 
 
Descriptive Statistics 
 group Mean Std. Deviation N 
cashwin_yes meter .5106 .50529 47 
no meter .4894 .50529 47 
Total .5000 .50268 94 
cashwin_no meter .4894 .50529 47 
no meter .5106 .50529 47 
Total .5000 .50268 94 
 
 
Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
win Sphericity Assumed .000 1 .000 .000 1.000 .000 .000 .050 
Greenhouse-Geisser .000 1.000 .000 .000 1.000 .000 .000 .050 
Huynh-Feldt .000 1.000 .000 .000 1.000 .000 .000 .050 
Lower-bound .000 1.000 .000 .000 1.000 .000 .000 .050 
win * group Sphericity Assumed .021 1 .021 .042 .839 .000 .042 .055 
Greenhouse-Geisser .021 1.000 .021 .042 .839 .000 .042 .055 
Huynh-Feldt .021 1.000 .021 .042 .839 .000 .042 .055 
Lower-bound .021 1.000 .021 .042 .839 .000 .042 .055 
Error(win) Sphericity Assumed 46.979 92 .511      
Greenhouse-Geisser 46.979 92.000 .511      
Huynh-Feldt 46.979 92.000 .511      
Lower-bound 46.979 92.000 .511      
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Study 2.2: Regression Analysis: Issue-Involvement with the Probability Meter Predicts Number of Lower Risk Wagers 
 
 
Descriptive Statistics 
 Mean Std. Deviation N 
DV sum of less risky 6.5106 2.26382 47 
pivsum2 27.9787 6.85404 47 
 
 
Correlations 
 
DV sum of less 
risky pivsum2 
Pearson Correlation DV sum of less risky 1.000 .436 
pivsum2 .436 1.000 
Sig. (1-tailed) DV sum of less risky . .001 
pivsum2 .001 . 
N DV sum of less risky 47 47 
pivsum2 47 47 
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Variables Entered/Removeda 
Model Variables Entered 
Variables 
Removed Method 
1 pivsum2b . Enter 
a. Dependent Variable: DV sum of less risky 
b. All requested variables entered. 
 
 
Model Summaryb 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate Durbin-Watson 
1 .436a .190 .172 2.05934 1.847 
a. Predictors: (Constant), pivsum2 
b. Dependent Variable: DV sum of less risky 
 
 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 44.905 1 44.905 10.589 .002b 
Residual 190.840 45 4.241   
Total 235.745 46    
a. Dependent Variable: DV sum of less risky 
b. Predictors: (Constant), pivsum2 
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Coefficientsa 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Correlations Collinearity Statistics 
B Std. Error Beta Zero-order Partial Part Tolerance VIF 
1 (Constant) 2.477 1.275  1.943 .058      
pivsum2 .144 .044 .436 3.254 .002 .436 .436 .436 1.000 1.000 
a. Dependent Variable: DV sum of less risky 
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Study 2.2: Kruskal Wallis – Issue-involvement and Depth of Processing 
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Study 2.2: Differences in NFC scores between Deep and Surface-Level Thoughts  
 
Ranks 
 
DOP_recoded N Mean Rank Sum of Ranks 
nfc_sum surface 36 21.71 781.50 
deep 6 20.25 121.50 
Total 42   
 
 
Test Statisticsa 
 nfc_sum 
Mann-Whitney U 100.500 
Wilcoxon W 121.500 
Z -.270 
Asymp. Sig. (2-tailed) .787 
Exact Sig. [2*(1-tailed Sig.)] .793b 
a. Grouping Variable: DOP_recoded 
b. Not corrected for ties. 
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Study 2.2: Regression Analyses: Impact of Issue-Involvement on Attitude Change 
 
 
Descriptive Statistics 
 Mean Std. Deviation N 
att_sum 19.8511 6.63318 47 
pivsum2 27.9787 6.85404 47 
 
 
Variables Entered/Removeda 
Model Variables Entered 
Variables 
Removed Method 
1 pivsum2b . Enter 
a. Dependent Variable: att_sum 
b. All requested variables entered. 
 
 
Model Summaryb 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate Durbin-Watson 
1 .644a .415 .402 5.13056 2.267 
a. Predictors: (Constant), pivsum2 
b. Dependent Variable: att_sum 
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ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 839.438 1 839.438 31.890 .000b 
Residual 1184.519 45 26.323   
Total 2023.957 46    
a. Dependent Variable: att_sum 
b. Predictors: (Constant), pivsum2 
 
 
Coefficientsa 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Correlations Collinearity Statistics 
B Std. Error Beta Zero-order Partial Part Tolerance VIF 
1 (Constant) 2.413 3.177  .759 .452      
pivsum2 .623 .110 .644 5.647 .000 .644 .644 .644 1.000 1.000 
a. Dependent Variable: att_sum 
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Study 2.2: Favourability of Processing 
 
 
Correlations 
 like 
good way to 
explain 
like Pearson Correlation 1 .827** 
Sig. (2-tailed)  .000 
N 47 47 
good way to explain Pearson Correlation .827** 1 
Sig. (2-tailed) .000  
N 47 47 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
Page | xxi 
 
Study 2.2: Between-groups Analysis of Future Gambling Intentions 
Descriptives 
 
group Statistic Std. Error 
future_behav meter Mean 8.6170 .89326 
95% Confidence Interval for 
Mean 
Lower Bound 6.8190  
Upper Bound 10.4151  
5% Trimmed Mean 8.2577  
Median 6.0000  
Variance 37.502  
Std. Deviation 6.12391  
Minimum 3.00  
Maximum 21.00  
Range 18.00  
Interquartile Range 9.00  
Skewness .667 .347 
Kurtosis -.967 .681 
no meter Mean 10.0213 .96731 
95% Confidence Interval for 
Mean 
Lower Bound 8.0742  
Upper Bound 11.9684  
5% Trimmed Mean 9.8014  
Median 10.0000  
Variance 43.978  
Std. Deviation 6.63158  
Minimum 3.00  
Maximum 21.00  
Range 18.00  
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Interquartile Range 14.00  
Skewness .406 .347 
Kurtosis -1.228 .681 
 
 
Ranks 
 
group N Mean Rank Sum of Ranks 
future_behav meter 47 45.07 2118.50 
no meter 47 49.93 2346.50 
Total 94   
 
 
Test Statisticsa 
 future_behav 
Mann-Whitney U 990.500 
Wilcoxon W 2118.500 
Z -.889 
Asymp. Sig. (2-tailed) .374 
a. Grouping Variable: group 
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Study 2.2: Probabilistic Knowledge of Losing an Inside Bet 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
group * f1correct or incorrect 94 100.0% 0 0.0% 94 100.0% 
 
 
group * f1correct or incorrect Crosstabulation 
 
f1correct or incorrect 
Total correct incorrect 
group meter Count 23 24 47 
% within group 48.9% 51.1% 100.0% 
% within f1correct or 
incorrect 
74.2% 38.1% 50.0% 
no meter Count 8 39 47 
% within group 17.0% 83.0% 100.0% 
% within f1correct or 
incorrect 
25.8% 61.9% 50.0% 
Total Count 31 63 94 
% within group 33.0% 67.0% 100.0% 
% within f1correct or 
incorrect 
100.0% 100.0% 100.0% 
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Chi-Square Tests 
 Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 10.829a 1 .001   
Continuity Correctionb 9.434 1 .002   
Likelihood Ratio 11.178 1 .001   
Fisher's Exact Test    .002 .001 
Linear-by-Linear Association 10.714 1 .001   
N of Valid Cases 94     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 15.50. 
b. Computed only for a 2x2 table 
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Study 2.2: Probabilistic Knowledge of Losing an Outside Bet 
 
group * f2 correct or incorrect Crosstabulation 
 
f2 correct or incorrect 
Total correct incorrect 
group meter Count 22 25 47 
% within group 46.8% 53.2% 100.0% 
% within f2 correct or 
incorrect 
78.6% 37.9% 50.0% 
no meter Count 6 41 47 
% within group 12.8% 87.2% 100.0% 
% within f2 correct or 
incorrect 
21.4% 62.1% 50.0% 
Total Count 28 66 94 
% within group 29.8% 70.2% 100.0% 
% within f2 correct or 
incorrect 
100.0% 100.0% 100.0% 
 
Chi-Square Tests 
 Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 13.022a 1 .000   
Continuity Correctionb 11.445 1 .001   
Likelihood Ratio 13.637 1 .000   
Fisher's Exact Test    .001 .000 
Linear-by-Linear Association 12.883 1 .000   
N of Valid Cases 94     
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Study 2.2: Probabilistic Knowledge of Multiple Outside Bets 
 
group * f3 correct of incorrect Crosstabulation 
 
f3 correct of incorrect 
Total correct incorrect 22.00 
group meter Count 17 29 1 47 
% within group 36.2% 61.7% 2.1% 100.0% 
% within f3 correct of 
incorrect 
51.5% 48.3% 100.0% 50.0% 
no meter Count 16 31 0 47 
% within group 34.0% 66.0% 0.0% 100.0% 
% within f3 correct of 
incorrect 
48.5% 51.7% 0.0% 50.0% 
Total Count 33 60 1 94 
% within group 35.1% 63.8% 1.1% 100.0% 
% within f3 correct of 
incorrect 
100.0% 100.0% 100.0% 100.0% 
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Chi-Square Tests 
 Value df 
Asymp. Sig. (2-
sided) 
Pearson Chi-Square 1.097a 2 .578 
Likelihood Ratio 1.483 2 .476 
Linear-by-Linear Association .828 1 .363 
N of Valid Cases 94   
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Appendix 34: Study 3 – Follow-up Questions 
Responses to questions about RG measures (not applicable to control group) 
a. Do you remember seeing any warning messages? (Y/N) 
b. What information did the messages provide? (open-ended) 
c. Did the warning messages have any effect on what you were thinking when 
you were choosing how much to gamble? (Y/N) 
d. In what ways were you thoughts affected by the warning messages? (open-
ended)  
e. Do you remember how many warning messages you received? (Y/N) 
f. If so, how many messages do you remember seeing? (open-ended) 
g. Do you think that if you gambled in the future that warning messages like the 
ones you saw would affect how you gambled? (Y/N) 
h. Did the warning messages encourage you to gamble more or less? 
(More/Less/Neither) 
i. Do you think that warning messages could be a useful device for gamblers? 
(Y/N) 
 
Responses to Information about RG features 
j. Which of the message types (informative or self-appraisal) do you think are 
most effective? (images provided) 
k. Which type of messages (Expenditure, Informative/Self-appraisal, or Both) 
do you think are most effective (image provided) 
l. A pop-up warning to remind me I was down to my remaining 10% of 
gambling credit would be useful for monitoring my gambling decisions (Y/N) 
m. A pop-up warning to remind me I was down to my remaining 10% of credit 
would encourage me to quit that gambling session (before gambling the 
remaining 10% of my money). (Y/N) 
n. How many warning messages do you think would be useful in a single 
gambling session (before you began to ignore the messages)? (1/2/3/4/More 
than 4) 
o. Do you think it would be better to receive 4 messages during a gambling 
session, or 2 warning messages (2/4) 
p. Do you think that warning messages could be a useful device for gamblers? 
(Y/N/Don’t know) 
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Responses to messages when losing 
q. If you were losing when gambling, at what stages (in terms of percentage) do 
you think warning messages about money lost would be most useful (you 
may select more than one response) (10-point scale %) 
r. Use the slider to indicate the most crucial point (in terms of %) at which a 
reminder message should be displayed when losing (Percentage slider 0-
100%) 
Responses to messages when winning 
s. Do you think that warning messages when gambling would be useful if 
people were winning? (Y/N) 
t. If so, which type (multiple choice based on above message types) 
u. If you were winning when gambling, at what stages (in terms of percentage) 
do you think reminder messages about money won would be most useful 
(you may select more than one response) (10-point scale %) 
v. Use the slider to indicate the most crucial point (in terms of %) at which a 
reminder message should be displayed when winning (Percentage slider 0-
100%) 
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Appendix 35: Study 3 – Depth of Processing Content Analysis and Codebook  
 
Table 9.1: Study 3 – Depth of Processing Content Analysis  
Code 
In what ways were your thoughts 
affected by the warning messages?  
Category 
Depth of 
Processing 
2 
It reminded me how much I had actually 
wasted on gambling 
Money Wasted Deep 
3 i wasn't No reported impact No Impact 
2 
I went with the train of thought that I had 
put aside that money especially in order 
to gamble and so as long as I didn't go 
over the £36 then I would be okay 
Mental Budgeting Deep 
2 trying to decide whether it was worth it 
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 I saw the loss and it was discouraging 
Raised Gambling 
Awareness 
Surface 
3 Slightly annoyed Frustration No Impact 
1 
It discouraged me to play further or 
sometimes it encouraged me to play, 
when I realized I don't have much to lose 
anymore 
Direct Behavioural 
Impact 
Surface 
3 They werent affected. No reported impact No Impact 
2 
Made me think weather to quit or keep 
going 
Gambling 
Cessation 
Deep 
2 
Reinforced the amount of money left and 
encouraged you to stop 
Gambling 
Cessation 
Deep 
2 Looked serious  
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 alterd my bet size to a smaller amount 
Direct Behavioural 
Impact 
Surface 
1 
I would stick to my proportionate betting 
amounts but would also end my gaming 
session when I recieved the 'money 
almost gone' alert 
Direct Behavioural 
Impact 
Surface 
1 
taking stock of how much I have lost, 
maybe made me a bit more cautions; but 
when almost all was lost it didn't seem to 
matter! 
Direct Behavioural 
Impact 
Surface 
1 reminding that you're losing money 
Raised Gambling 
Awareness 
Surface 
2 
to think about how much i want to gamble 
more carefully, it would be more sensible 
to finish 
Mental Budgeting Deep 
1 
i was aware of how much money i had on 
every warning and spent less on the bet 
as my money went down  
Direct Behavioural 
Impact 
Surface 
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2 Harder to decide if to continue or stop 
Gambling 
Cessation 
Deep 
2 
Reminder that gambling can be 
dangerous  
Dangers of 
Gambling 
Deep 
2 
They made me think how much I could 
afford to actually lose and then made me 
think to possibly slow down the spending, 
whilst they also created a small desire to 
continue gambling in hope to win the 
money I had spent back.  
Mental Budgeting Deep 
1 lower amonts 
Direct Behavioural 
Impact 
Surface 
1 Made me aware of what I'd spent 
Raised Gambling 
Awareness 
Surface 
1 I BET LESS 
Direct Behavioural 
Impact 
Surface 
1 Increased awareness of money lost 
Raised Gambling 
Awareness 
Surface 
1 
I concentrate more on what i had left than 
what i had spent 
Raised Gambling 
Awareness 
Surface 
1 
Slowed the response to bet down, but if 
you can afford to lose £3.60 for example, 
i'm not sure a warning message 
Raised Gambling 
Awareness 
Surface 
1 
confused me as to how much i'd spent. I 
would have rather been told how much 
money I had left overall.  
Raised Gambling 
Awareness 
Surface 
2 
Thinking about how much  was left and 
how many turns that would allow 
Mental Budgeting Deep 
2 
I could afford the 3.60 so it didn't really 
affect me. But if it was a larger sum of 
money I was gambling it would probably 
have greater effect. But the messages 
that I could lose more than just money 
really made me consider whether it was 
worth it to gamble or not. 
Reconsideration of 
Gambling 
Behaviour 
Deep 
3 
Not at all, the £36 was expendable in the 
first place. 
Redundant No Impact 
2 
Sometimes you don't realise how much 
you have actually wasted so it brings you 
back to reality.  
Money Wasted Deep 
2 
If anything, more resolved to continue my 
chosen course of action. I do not like my 
choices being questioned. 
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 Acted as a reminder of money left.  
Raised Gambling 
Awareness 
Surface 
3 I put 'no' above. No reported impact No Impact 
1 
Seeing the amount of money spent made 
me consider whether I would want to 
continue to spend or whether to quit.   
Reconsideration of 
Gambling 
Behaviour 
Deep 
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3 I know for myself Redundant No Impact 
3 
They had no effect due to the fact they 
looked like scam popup ads 
No reported impact No Impact 
2 
They made me feel guilty and rethink 
playing at all 
Guilt Deep 
3 
How much lost could be more deterring 
than how much remains.   
Raised Gambling 
Awareness 
Surface 
1 
Reminded how much i had left and made 
me think how much to gamble. Started 
with 36 so was going to spend the 36 
Raised Gambling 
Awareness 
Surface 
1 
it made me aware of how much money 
was left 
Raised Gambling 
Awareness 
Surface 
3 No affect No reported impact No Impact 
2 
I thought about whether I could actually 
afford to bet or whether I was getting 
carried away. It made me think back to 
reality. 
Mental Budgeting Deep 
2 
They initiated a feeling of guilt for 
gambling and losing money and still 
continuing to gamble. 
Guilt Deep 
3 They were an inconvenience No reported impact No Impact 
3 
They weren't, if I budgeted 36 then that's 
what I'm gambling with, the warnings do 
not change that  
Redundant No Impact 
1 Don't bet toouch 
Direct Behavioural 
Impact 
Surface 
3 
not at all; any bet was informed by my 
current amount 
No reported impact No Impact 
1 When had little money 
Raised Gambling 
Awareness 
Surface 
2 
Made me think about how much I'd lost 
and what a waste of money it was. 
Money Wasted Deep 
1 Inclined to bet less 
Direct Behavioural 
Impact 
Surface 
2 
That gambling could cause other 
problems for me. 
Dangers of 
Gambling 
Deep 
3 Didn't really matter No reported impact No Impact 
3 not at all No reported impact No Impact 
2 
I considered how I may have been 
gambling too much all at once when 
considering my budget. Therefore I then 
reduced my bets 
Mental Budgeting Deep 
1 Made me rethink my bets. 
Direct Behavioural 
Impact 
Surface 
2 
It makes you realise how much money 
you have wasted 
Money Wasted Deep 
3 none No reported impact No Impact 
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2 
It was a reminder that you will lose money 
even if no one is watching you that you 
need to be responsible for your own 
actions 
Dangers of 
Gambling 
Deep 
3 Agitated me, made me want to gamble  Frustration  No Impact 
1 
Effective in the beginning but not once 
there was hardly any money left 
Raised Gambling 
Awareness 
Surface 
3 none No reported impact No Impact 
3 I had already decided to gamble it all! Redundant No Impact 
3 
No, because there was only a small 
amount of money, and the warning 
message was bad quality and didn't really 
have a big effect  
Redundant No Impact 
2 
"Is money all you are losing?" made me 
as the gambler think that there are more 
important things to focus on in life than 
gambling, e.g. providng for a family, as 
well as there being more important things 
or people to spend money on. 
Dangers of 
Gambling 
Deep 
2 Is it worth it 
Reconsideration of 
Gambling 
Behaviour 
Deep 
3 N/A No reported impact No Impact 
3 They weren't No reported impact No Impact 
3 they weren't  No reported impact No Impact 
3 wasn't affected No reported impact No Impact 
3 
made me re think about betting anymore 
money 
Direct Behavioural 
Impact 
Surface 
1 thinking twice 
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 Made me think realistically 
Raised Gambling 
Awareness 
Surface 
3 gambling money 
Direct Behavioural 
Impact 
Surface 
3 
They didn't really impact on my thoughts 
because £36 is the kind of amount that I 
would treat as the cost of an evening's 
entertainment. However, I only play 
roulette in the casino and that amount of 
money seems reasonable for me to 
spend on an evening's entertainment. 
Redundant No Impact 
3 . No reported impact No Impact 
3 They weren't No reported impact No Impact 
1 
made me coscious of how much i was 
spending 
Raised Gambling 
Awareness 
Surface 
2 
It made me question if i should carry on 
gambling  
Gambling 
Cessation 
Deep 
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2 
It made me realize how much was spent 
because it is easy to lose track 
Raised Gambling 
Awareness 
Surface 
1 Gamble on less money 
Direct Behavioural 
Impact 
Surface 
1 
as you actually saw a number you could 
work out how much you had lost  
Raised Gambling 
Awareness 
Surface 
3 i wasnt No reported impact No Impact 
1 
The warning messages potentially make 
you want to bet less 
Direct Behavioural 
Impact 
Surface 
3 wasn't affected No reported impact No Impact 
1 
made me more aware of how much 
money i was spending 
Raised Gambling 
Awareness 
Surface 
1 Losing before or winning before 
Raised Gambling 
Awareness 
Surface 
1 not at first but at the end 
Raised Gambling 
Awareness 
Surface 
1 Reminder of how much money 
Raised Gambling 
Awareness 
Surface 
2 
The warnings puit things in perspective 
and th eadded messages did make me 
stop and think a bit more 
Reconsideration of 
Gambling 
Behaviour 
Deep 
3 i wasn't really No reported impact No Impact 
2 
It's a reminder that I need to keep a look 
out for my gambling habits. 
Dangers of 
Gambling 
Deep 
2 
That this was a bad idea and I was 
loosing money 
Dangers of 
Gambling 
Deep 
2 
Made me think a second time whether to 
win money back or leave it 
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 
How much money I had started with and 
how much I had lost. 
Raised Gambling 
Awareness 
Surface 
3 they weren’t  No reported impact No Impact 
3 They were annoying Frustration  No Impact 
3 Ignored them No reported impact No Impact 
3 
Because if I had decided to gamble with 
£36 I had already decided to money was 
available for gambling. 
Redundant  No Impact 
2 the messages made you re-think  
Reconsideration of 
Gambling 
Behaviour 
Deep 
2 made me consider how much i was losing 
Reconsideration of 
Gambling 
Behaviour 
Deep 
2 
I thought twice about how much I was 
going to gamble 
Reconsideration of 
Gambling 
Behaviour 
Deep 
1 
A reminder that it is easy to lose money 
gambling 
Dangers of 
Gambling 
Deep 
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1 
Decreased the amount I was willing to 
gamble 
Direct Behavioural 
Impact 
Surface 
 
Table 9.2: Study 3 – Depth of Processing Codebook 
Code Rules for Application 
No Reported Impact 
This code was applied where reports referred explicitly 
to ineffectiveness of warning messages or reports 
ignored warning messages entirely.  
Frustration  
This code was applied where reports of warning 
messages included comments referring to frustration, 
agitation or annoyance 
Redundant 
This code was applied where accounts were provided 
that detailed the ineffectiveness of warning messages 
Money Wasted 
This code was applied were reports of thoughts 
generated about how gambling is a waste of money 
Mental Budgeting 
This code was applied where exposure to warning 
messages  
Gambling Cessation 
This code was applied where thoughts referred to 
considerations about stopping the gambling session 
Reconsideration of 
Gambling Behaviour 
This code was applied where messages caused a re-
think in cause of action and consideration of aspects 
beyond that of gambling. 
Direct Behavioural Impact 
This code was applied where exposure to warning 
messages lead to a change in gambling expenditure 
during the session.  
Raised Gambling 
Awareness 
This code was applied where thoughts generated 
illustrated an increased awareness of gambling 
expenditure relative to the gambling session.  
Dangers of Gambling 
This code was applied where reported thoughts 
referenced the broader dangers of gambling, increased 
awareness of the necessity of taking personal 
responsibility for gambling behaviour, problems that 
could arise such as developing habits, and the potential 
negative impact on broader aspects of life. 
Guilt 
This code was applied where exposure to warning 
messages generated feelings of guilt or negativity as a 
result of gambling. 
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Appendix 36: Study 3 – Participant Invitation 
 
Hello, 
 
My name is Paul McGivern, I am a PhD student at the University of Derby. My primary research 
interests surround risky decision-making in online gambling environments. Gambling has many 
forms, such as bingo, lottery, scratch cards, casino games and betting on sports etc. I am currently 
recruiting participants for an online survey aimed at optimising responsible gambling features in 
online/electronic environments. In recent years, pop-up warning messages about money won/lost 
have been explored as a method to reduce risk gambling behaviours, though ascertaining the 
optimal point at which to display messages, and the number of messages remains undetermined. 
 
To explore this I will need to collect data from participants aged 18 years or above whereby 
participants are asked to respond to a series of gambling questions. The study has been approved 
by the University of Derby Ethics Committee. Participation in the study is entirely voluntary and will 
involve answering some questions regarding your gambling activities and opinions. You do not have 
to have gambled in the past to take part in this study, but if you consider yourself to be a strict non-
gambler or feel that you would never take part in any kind of gambling activity then unfortunately you 
are not eligible for this study. If you are a student at the University of Derby you will receive 1 
participation point for your participation (plus an additional point if taking part face-to-face). All 
participants will have the option to be entered into a prize draw to win a £75 Amazon voucher.  
 
Your participation in the study will be entirely anonymous, and all data collected for the study will be 
used only for the purposes of this study. All data will be stored in accordance with Data Protection 
laws and the University of Derby policies. 
 
If you understand the aims of this study and would like to participate, please click the link below to 
access the participant consent form and the study. 
 
Thank you 
 
 
 
Paul McGivern 
(p.mcgivern@derby.ac.uk) 
 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 37: Study 3 – Participant Consent Form 
 
Dear: Participant, 
My name is Paul McGivern and I am a postgraduate research student studying at the University of 
Derby. As part of my research I am interested in learning more about decision-making and risk-taking 
in online gambling environments. Gambling has many forms, such as bingo, lottery, scratch cards, 
casino games and betting on sports etc.  
I am currently recruiting participants for an online survey aimed at optimising responsible gambling 
features in online/electronic environments. In recent years, pop-up warning messages about money 
won/lost have been explored as a method to reduce risk gambling behaviours, though ascertaining 
the optimal point at which to display messages, and the number of messages remains undetermined. 
To explore this I will need to collect data from participants aged 18 years or above whereby 
participants are asked to respond to a series of gambling questions. The study has been approved 
by the University of Derby Ethics Committee. Participation in the study is entirely voluntary and will 
involve answering some questions regarding your gambling activities and opinions. You do not have 
to have gambled in the past to take part in this study, but if you consider yourself to be a strict non-
gambler or feel that you would never take part in any kind of gambling activity then unfortunately you 
are not eligible for this study. If you are a student at the University of Derby you will receive 1 
participation point for your participation (plus an additional point if taking part face-to-face). All 
participants will have the option to be entered into a prize draw to win a £75 Amazon voucher. 
Participation points are only applicable to psychology students at Derby University.   
The study has been approved by the University of Derby Ethics Committee. Each participant will 
complete the study only once. The entire experiment will take approximately 20 minutes. Before 
commencing you will be asked to answer some questions regarding your gambling activities and 
opinions. These questions are only used as a screening tool for gambling research, therefore results 
of these questions do not definitive indicators of gambling behaviour. However, the study is focused 
only on the decision-making of participants who score within a specific threshold on this 
questionnaire. Therefore, based on your responses to these questions, you may or may not then 
move to phase 2 of the study where you will be asked to provide information about your opinions on 
responsible gambling features.  
Debriefing information will be made available, and contact details made available should you wish 
to discuss any further matters related to the study. Participation is voluntary and all information 
recorded will remain anonymous and confidential. Data recorded for this study will not be used for 
any other purpose than the study itself. Data will be securely stored on an encrypted hard drive in a 
secure room. Data will only be used for the purposes of analysis. All data will be anonymised in the 
event of publication of results. If you choose to take part in the study you will be asked to do so using 
a unique identifier (comprised of your first initial, the last part of your postcode and the last 3 digits 
of your telephone number). This will enable you to remain anonymous, but provides your responses 
with a unique identifier should you later wish to withdraw from the study. Withdrawal from the study 
will result in all of your participant study data being destroyed and not included in analysis. If you 
wish to withdraw from the study during taking part, simply close the programme, all data recorded 
up to that point will be destroyed and not used for analysis. If you wish to withdraw from the study 
after taking part you will be able to do so up to 2 weeks from the date of submission of your results, 
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and can do so by contacting the lead researcher at email address: p.mcgivern@derby.ac.uk using 
your unique identifier. 
 
By agreeing to take part you confirm that: 
You are 18 years of age or more 
You are giving consent to take part 
You are not a strict non-gambler (i.e. you have gambled in the past and/or may gamble in the 
future – this includes activities such as lotteries, scratch cards, bingo etc.) 
 
Thank you. 
Paul McGivern 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 38: Study 3 - Debrief for Participants Scoring over PGSI Threshold 
 
 
 
Participant Debrief Information (Part 2) 
Dear: Participant, 
Thank you for your valued participation in this study. The study aimed to explore the optimal 
application of pop-up warnings in electronic gambling environments. The study is focused on the 
decision-making in participants who score within a certain threshold based on the results of this 
screening tool. It is important to re-iterate that the screening tool used in this study is by no means 
a diagnostic measure of gambling behaviour, however on this occasion, based on your responses 
to the questionnaire, you will not be able to take part in the second phase of this study as your score 
fell into a higher-risk bracket of gambling behaviour. However, though you are not eligible for phase 
2 of the study, your details will be retained and you will still be included in the raffle for a chance to 
win the £75 Amazon Voucher. If you would like to learn more about gambling research and 
behaviour, please follow the links provided below.  
Thank you. 
Paul McGivern 
 
p.mcgivern@derby.ac.uk 
 
http://www.gamblingresearch.org/ - For Information on Gambling Research 
http://www.gamcare.org.uk/ - For information on gambling issues in the UK 
http://www.gamblersanonymous.org.uk/ - For information on problem gambling 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 39: Study 3 – Pop-up Messages  
 
Study 3 – Self-Appraisal Messages 
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Study 3 – Expenditure-Specific Messages 
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Study 3 – Hybrid Expenditure Specific & Self-Appraisal Messages 
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Appendix 40: Study 3 – Main Participant Debrief 
 
Participant Debrief Information (Part 1) 
 
Dear: Participant, 
Thank you for your valued participation in this study. The study aimed to explore the optimal 
application of pop-up warnings in electronic gambling environments. Data from the study will be 
analysed to explore how warning messages can be best applied in digital gambling environments as 
a method of reducing gambling risk. I hope you have enjoyed taking part in this study. If you would 
like to learn more about this study please do not hesitate to contact me via the email address 
provided below. If you would like to withdraw from the study, please contact me at: 
p.mcgivern@derby.ac.uk during the next 2 weeks, using your unique identifier (comprised of your 
first initial, the last part of your postcode and the last 3 digits of your telephone number), and 
your information will be destroyed and not used for analysis. If you would like to find out more about 
online gambling, or more about psychological research in this area, please use the links provided 
below. Finally, if you would like to know the results of the study please contact me using the above 
email address using your unique identifier. 
Thank you. 
 
Paul McGivern 
http://www.gamblingresearch.org/ - For Information on Gambling Research 
http://www.gamcare.org.uk/ - For information on gambling issues in the UK 
http://www.gamblersanonymous.org.uk/ - For information on problem gambling 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 41: Study 3 – Ethical Approval Form 
Approval Letter: Psychology Research Ethics Committee 
University of Derby 
Date: 21st January 2016 
Dr Frances Maratos 
Chair, Psychology Research Ethics Committee, University of Derby 
 
Dear Paul, 
Ethics Ref No:  10-15-PM 
Thank you for submitting this revised application to the Psychology Research Ethics 
Committee.   
I have now reviewed the revised documents you sent following the feedback you received 
on your initial application, and I am satisfied that all of the issues raised have been dealt 
with. The application can now therefore be approved. 
The following documents have now been (re-)reviewed: 
1. Ethics application form 
2. Study Materials (Appendices 1 to 6) 
 
If any changes to the study described in the application or supporting documentation is 
necessary, you must notify the committee and may be required to make a resubmission of 
the application.  
Please note ethical approval for application 10-15-PM is valid for a period of 5 years i.e. 21st 
January 2021.  
Good luck with the study. 
Yours sincerely 
 
Frances Maratos 
Dr Frances Maratos 
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Appendix 42: Study 3 – SPSS Results 
 
Study 3: Differences in Average Expenditure between Message Types 
 
 
Estimates 
Dependent Variable:   avg_expenditure   
group Mean Std. Error 
95% Confidence Interval 
Lower Bound Upper Bound 
control 4.703 .773 3.172 6.234 
Bankroll 2 6.003 .823 4.373 7.633 
bankroll 4 3.438 .797 1.860 5.016 
information2 4.937 .751 3.449 6.425 
info4 4.632 .731 3.184 6.081 
both 2 4.914 .731 3.466 6.363 
both 4 5.390 .773 3.859 6.921 
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Pairwise Comparisons 
Dependent Variable:   avg_expenditure   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence Interval for 
Differenceb 
Lower Bound Upper Bound 
control Bankroll 2 -1.300 1.129 .252 -3.537 .936 
bankroll 4 1.265 1.110 .257 -.934 3.464 
information2 -.234 1.078 .829 -2.369 1.901 
info4 .071 1.064 .947 -2.037 2.178 
both 2 -.212 1.064 .843 -2.319 1.896 
both 4 -.687 1.093 .531 -2.852 1.479 
Bankroll 2 control 1.300 1.129 .252 -.936 3.537 
bankroll 4 2.566* 1.145 .027 .297 4.834 
information2 1.066 1.114 .340 -1.141 3.273 
info4 1.371 1.101 .215 -.809 3.551 
both 2 1.089 1.101 .325 -1.092 3.269 
both 4 .614 1.129 .588 -1.623 2.850 
bankroll 4 control -1.265 1.110 .257 -3.464 .934 
Bankroll 2 -2.566* 1.145 .027 -4.834 -.297 
information2 -1.499 1.095 .174 -3.668 .670 
info4 -1.195 1.081 .272 -3.337 .947 
both 2 -1.477 1.081 .175 -3.619 .665 
both 4 -1.952 1.110 .081 -4.151 .247 
information2 control .234 1.078 .829 -1.901 2.369 
Bankroll 2 -1.066 1.114 .340 -3.273 1.141 
bankroll 4 1.499 1.095 .174 -.670 3.668 
info4 .305 1.048 .772 -1.772 2.381 
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both 2 .022 1.048 .983 -2.054 2.099 
both 4 -.453 1.078 .675 -2.588 1.682 
info4 control -.071 1.064 .947 -2.178 2.037 
Bankroll 2 -1.371 1.101 .215 -3.551 .809 
bankroll 4 1.195 1.081 .272 -.947 3.337 
information2 -.305 1.048 .772 -2.381 1.772 
both 2 -.282 1.034 .785 -2.330 1.766 
both 4 -.757 1.064 .478 -2.865 1.350 
both 2 control .212 1.064 .843 -1.896 2.319 
Bankroll 2 -1.089 1.101 .325 -3.269 1.092 
bankroll 4 1.477 1.081 .175 -.665 3.619 
information2 -.022 1.048 .983 -2.099 2.054 
info4 .282 1.034 .785 -1.766 2.330 
both 4 -.475 1.064 .656 -2.583 1.632 
both 4 control .687 1.093 .531 -1.479 2.852 
Bankroll 2 -.614 1.129 .588 -2.850 1.623 
bankroll 4 1.952 1.110 .081 -.247 4.151 
information2 .453 1.078 .675 -1.682 2.588 
info4 .757 1.064 .478 -1.350 2.865 
both 2 .475 1.064 .656 -1.632 2.583 
Based on estimated marginal means 
*. The mean difference is significant at the .05 level. 
b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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Univariate Tests 
Dependent Variable:   avg_expenditure   
 Sum of Squares df Mean Square F Sig. Partial Eta Squared Noncent. Parameter Observed Powera 
Contrast 58.295 6 9.716 .957 .458 .048 5.740 .365 
Error 1157.693 114 10.155      
The F tests the effect of group. This test is based on the linearly independent pairwise comparisons among the estimated marginal means. 
a. Computed using alpha = .05 
 
 
 
 
Multiple Comparisons 
Dependent Variable:   avg_expenditure   
Gabriel   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
control Bankroll 2 -1.3004 1.12888 .997 -4.7936 2.1928 
bankroll 4 1.2651 1.10998 .997 -2.1708 4.7011 
information2 -.2340 1.07775 1.000 -3.5702 3.1022 
info4 .0706 1.06388 1.000 -3.2218 3.3630 
both 2 -.2115 1.06388 1.000 -3.5039 3.0808 
both 4 -.6868 1.09304 1.000 -4.0707 2.6971 
Bankroll 2 control 1.3004 1.12888 .997 -2.1928 4.7936 
bankroll 4 2.5655 1.14530 .425 -.9797 6.1108 
information2 1.0664 1.11409 1.000 -2.3791 4.5119 
info4 1.3710 1.10068 .992 -2.0307 4.7726 
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both 2 1.0889 1.10068 1.000 -2.3128 4.4905 
both 4 .6136 1.12888 1.000 -2.8795 4.1068 
bankroll 4 control -1.2651 1.10998 .997 -4.7011 2.1708 
Bankroll 2 -2.5655 1.14530 .425 -6.1108 .9797 
information2 -1.4991 1.09493 .977 -4.8874 1.8892 
info4 -1.1946 1.08129 .998 -4.5390 2.1499 
both 2 -1.4767 1.08129 .977 -4.8211 1.8678 
both 4 -1.9519 1.10998 .815 -5.3879 1.4841 
information2 control .2340 1.07775 1.000 -3.1022 3.5702 
Bankroll 2 -1.0664 1.11409 1.000 -4.5119 2.3791 
bankroll 4 1.4991 1.09493 .977 -1.8892 4.8874 
info4 .3046 1.04817 1.000 -2.9401 3.5493 
both 2 .0225 1.04817 1.000 -3.2222 3.2672 
both 4 -.4528 1.07775 1.000 -3.7890 2.8835 
info4 control -.0706 1.06388 1.000 -3.3630 3.2218 
Bankroll 2 -1.3710 1.10068 .992 -4.7726 2.0307 
bankroll 4 1.1946 1.08129 .998 -2.1499 4.5390 
information2 -.3046 1.04817 1.000 -3.5493 2.9401 
both 2 -.2821 1.03391 1.000 -3.4830 2.9187 
both 4 -.7573 1.06388 1.000 -4.0497 2.5350 
both 2 control .2115 1.06388 1.000 -3.0808 3.5039 
Bankroll 2 -1.0889 1.10068 1.000 -4.4905 2.3128 
bankroll 4 1.4767 1.08129 .977 -1.8678 4.8211 
information2 -.0225 1.04817 1.000 -3.2672 3.2222 
info4 .2821 1.03391 1.000 -2.9187 3.4830 
both 4 -.4752 1.06388 1.000 -3.7676 2.8171 
both 4 control .6868 1.09304 1.000 -2.6971 4.0707 
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Bankroll 2 -.6136 1.12888 1.000 -4.1068 2.8795 
bankroll 4 1.9519 1.10998 .815 -1.4841 5.3879 
information2 .4528 1.07775 1.000 -2.8835 3.7890 
info4 .7573 1.06388 1.000 -2.5350 4.0497 
both 2 .4752 1.06388 1.000 -2.8171 3.7676 
Based on observed means. 
 The error term is Mean Square(Error) = 10.155. 
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Study 3: Two-way ANOVA by Message Type and Number of Messages 
 
Between-Subjects Factors 
 Value Label N 
number_of_messages 2.00 two 47 
3.00 four 47 
message_type 2.00 info 30 
3.00 bankroll 30 
4.00 both 34 
 
Descriptive Statistics 
Dependent Variable:   avg_expenditure   
number_of_messages message_type Mean Std. Deviation N 
two info 5.0017 3.58539 15 
bankroll 6.0033 4.06996 15 
both 5.0838 2.60746 17 
Total 5.3511 3.39463 47 
four info 4.9917 2.77998 15 
bankroll 3.4617 2.81709 15 
both 5.3897 4.33280 17 
Total 4.6473 3.46380 47 
Total info 4.9967 3.15227 30 
bankroll 4.7325 3.67404 30 
both 5.2368 3.52457 34 
Total 4.9992 3.42920 94 
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Tests of Between-Subjects Effects 
Dependent Variable:   avg_expenditure   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 53.299a 5 10.660 .902 .484 .049 4.509 .309 
Intercept 2331.211 1 2331.211 197.195 .000 .691 197.195 1.000 
number_of_messages 13.124 1 13.124 1.110 .295 .012 1.110 .181 
message_type 4.053 2 2.026 .171 .843 .004 .343 .076 
number_of_messages * 
message_type 
37.609 2 18.804 1.591 .210 .035 3.181 .329 
Error 1040.325 88 11.822      
Total 3442.875 94       
Corrected Total 1093.625 93       
a. R Squared = .049 (Adjusted R Squared = -.005) 
b. Computed using alpha = .05 
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Multiple Comparisons 
Dependent Variable:   avg_expenditure   
 
(I) message_type (J) message_type Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
 
Lower Bound Upper Bound 
Tukey HSD info bankroll .2642 .88776 .952 -1.8523 2.3806 
both -.2401 .86126 .958 -2.2933 1.8131 
bankroll info -.2642 .88776 .952 -2.3806 1.8523 
both -.5043 .86126 .828 -2.5575 1.5490 
both info .2401 .86126 .958 -1.8131 2.2933 
bankroll .5043 .86126 .828 -1.5490 2.5575 
Gabriel info bankroll .2642 .88776 .987 -1.8952 2.4235 
both -.2401 .86126 .989 -2.3339 1.8537 
bankroll info -.2642 .88776 .987 -2.4235 1.8952 
both -.5043 .86126 .913 -2.5981 1.5896 
both info .2401 .86126 .989 -1.8537 2.3339 
bankroll .5043 .86126 .913 -1.5896 2.5981 
Based on observed means. 
 The error term is Mean Square(Error) = 11.822. 
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avg_expenditure 
 
message_type N 
Subset 
 
1 
Tukey HSDa,b,c bankroll 30 4.7325 
info 30 4.9967 
both 34 5.2368 
Sig.  .831 
Gabriela,b,c bankroll 30 4.7325 
info 30 4.9967 
both 34 5.2368 
Sig.  .916 
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Study 3: Reporting Intentional Quitting Behaviour and Actual Quitting Behaviour 
 
bankroll_quit * last_ten_percent_reminder 
Crosstabulation 
Count   
 
last_ten_percent_reminder 
Total yes no 
bankroll_quit quit 52 0 52 
continued 30 12 42 
Total 82 12 94 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 17.031a 1 .000   
Continuity Correctionb 14.562 1 .000   
Likelihood Ratio 21.545 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear Association 16.850 1 .000   
N of Valid Cases 94     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.36. 
b. Computed only for a 2x2 table 
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Study 3: Quitting Behaviour by Message Type 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
group * bankroll_quit 121 100.0% 0 0.0% 121 100.0% 
 
 
group * bankroll_quit Crosstabulation 
 
bankroll_quit 
Total quit continued 
group control Count 6 11 17 
% within group 35.3% 64.7% 100.0% 
% within bankroll_quit 9.1% 20.0% 14.0% 
% of Total 5.0% 9.1% 14.0% 
Bankroll 2 Count 5 10 15 
% within group 33.3% 66.7% 100.0% 
% within bankroll_quit 7.6% 18.2% 12.4% 
% of Total 4.1% 8.3% 12.4% 
bankroll 4 Count 7 9 16 
% within group 43.8% 56.3% 100.0% 
% within bankroll_quit 10.6% 16.4% 13.2% 
% of Total 5.8% 7.4% 13.2% 
information2 Count 13 5 18 
% within group 72.2% 27.8% 100.0% 
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% within bankroll_quit 19.7% 9.1% 14.9% 
% of Total 10.7% 4.1% 14.9% 
info4 Count 14 5 19 
% within group 73.7% 26.3% 100.0% 
% within bankroll_quit 21.2% 9.1% 15.7% 
% of Total 11.6% 4.1% 15.7% 
both 2 Count 8 11 19 
% within group 42.1% 57.9% 100.0% 
% within bankroll_quit 12.1% 20.0% 15.7% 
% of Total 6.6% 9.1% 15.7% 
both 4 Count 13 4 17 
% within group 76.5% 23.5% 100.0% 
% within bankroll_quit 19.7% 7.3% 14.0% 
% of Total 10.7% 3.3% 14.0% 
Total Count 66 55 121 
% within group 54.5% 45.5% 100.0% 
% within bankroll_quit 100.0% 100.0% 100.0% 
% of Total 54.5% 45.5% 100.0% 
 
Chi-Square Tests 
 Value df 
Asymp. Sig. (2-
sided) 
Pearson Chi-Square 15.573a 6 .016 
Likelihood Ratio 16.055 6 .013 
Linear-by-Linear Association 6.588 1 .010 
N of Valid Cases 121   
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a. 0 cells (0.0%) have expected count less than 5. The minimum 
expected count is 6.82. 
 
Study 3: Analysis of Depth of Processing and Issue-Involvement  
Expenditure specific and DOP 
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Informative/Self-Appraisal and DOP 
 
 
 
 
Hybrid Messages and DOP 
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Study 3: Correlations for Issue-involvement and Attitude change 
 
Hybrid (x2) Group 
 
Correlationsa 
 att_sum iss_inv_sum 
Pearson Correlation att_sum 1.000 .941 
iss_inv_sum .941 1.000 
Sig. (1-tailed) att_sum . .000 
iss_inv_sum .000 . 
N att_sum 17 17 
iss_inv_sum 17 17 
a. Selecting only cases for which group =  both 2 
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Hybrid (x4) Group 
 
Correlations 
 piv_sum att2_3457 
piv_sum Pearson Correlation 1 .873** 
Sig. (2-tailed)  .000 
N 17 17 
att2_3457 Pearson Correlation .873** 1 
Sig. (2-tailed) .000  
N 17 17 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Study 3: Favourability of Processing  
 
Correlations 
 att1 att2 
att1 Pearson Correlation 1 .645** 
Sig. (2-tailed)  .000 
N 95 95 
att2 Pearson Correlation .645** 1 
Sig. (2-tailed) .000  
N 95 95 
**. Correlation is significant at the 0.01 level (2-tailed). 
Study 3: Differences in Future Gambling Intentions (On 
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Study 3: Differences in Future Gambling Intentions (One-way ANOVA with Control) 
 
 
Between-Subjects Factors 
 Value Label N 
group 1.00 control 15 
2.00 Bankroll 2 15 
3.00 bankroll 4 15 
4.00 information2 15 
5.00 info4 15 
6.00 both 2 18 
7.00 both 4 17 
 
 
Tests of Between-Subjects Effects 
Dependent Variable:   behavsum345   
Source 
Type III Sum of 
Squares df Mean Square F Sig. Partial Eta Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 229.197a 6 38.200 1.231 .297 .067 7.384 .465 
Intercept 9347.497 1 9347.497 301.156 .000 .745 301.156 1.000 
group 229.197 6 38.200 1.231 .297 .067 7.384 .465 
Error 3196.993 103 31.039      
Total 12755.000 110       
Corrected Total 3426.191 109       
a. R Squared = .067 (Adjusted R Squared = .013) 
b. Computed using alpha = .05 
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Study 3: Differences in Future Gambling Intentions (Two-way ANOVA with Interactions) 
 
 
Tests of Between-Subjects Effects 
Dependent Variable:   fut_beh_sum   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 215.428a 5 43.086 1.426 .223 .075 7.132 .481 
Intercept 8260.881 1 8260.881 273.470 .000 .757 273.470 1.000 
number_of_messages 74.450 1 74.450 2.465 .120 .027 2.465 .342 
message_type 99.977 2 49.988 1.655 .197 .036 3.310 .341 
number_of_messages * 
message_type 
47.366 2 23.683 .784 .460 .018 1.568 .180 
Error 2658.275 88 30.208      
Total 11112.000 94       
Corrected Total 2873.702 93       
a. R Squared = .075 (Adjusted R Squared = .022) 
b. Computed using alpha = .05 
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Multiple Comparisons 
Dependent Variable:   fut_beh_sum   
Gabriel   
(I) message_type (J) message_type 
Mean Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
info bankroll -2.2667 1.41910 .302 -5.7184 1.1851 
both -.1059 1.37673 1.000 -3.4529 3.2411 
bankroll info 2.2667 1.41910 .302 -1.1851 5.7184 
both 2.1608 1.37673 .316 -1.1862 5.5078 
both info .1059 1.37673 1.000 -3.2411 3.4529 
bankroll -2.1608 1.37673 .316 -5.5078 1.1862 
Based on observed means. 
 The error term is Mean Square(Error) = 30.208. 
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Study 3: Chi-Square Goodness-of-fit test for Preferred Message Display  
 
 
Test Statistics 
 group 
Chi-Square 121.755a 
df 11 
Asymp. Sig. .000 
  
a. 0 cells (0.0%) have 
expected frequencies less 
than 5. The minimum 
expected cell frequency is 
40.8. 
Study 3: Chi-Square Goodness-of-Fit test Message Impact Future gambling 
 
freq 
 Observed N Expected N Residual 
33.00 33 47.5 -14.5 
62.00 62 47.5 14.5 
Total 95   
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Test Statistics 
 freq 
Chi-Square 8.853a 
df 1 
Asymp. Sig. .003 
a. 0 cells (0.0%) have 
expected frequencies less 
than 5. The minimum 
expected cell frequency is 
47.5. 
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Appendix 43: Study 4 - Awareness of Signs and Estimated Effects on Future Play 
Questionnaire 
1. Do you remember seeing a probability meter/warning messages on the screen 
concerning the outcome of the bets in each scenario? (Yes/No) 
2. What information did the probability meter/warning messages provide? (open-
ended) 
3. Did the probability meter/warning messages have any effect on what you were 
thinking while you were playing (Yes/No) 
4. In what ways were your thoughts affected by the probability meter/warning 
messages? (Open-ended) 
5. Were your thoughts to the probability meter/warning messages 
favourable/unfavourable/neutral 
6. Do you think that if you played again that the probability meter/warning messages 
would affect how you play?(Yes/No) 
7. How did the probability meter/warnings impact on your expenditure? (Yes/no) 
8. How did the probability meter/warnings impact on the type of bets you made? (open 
ended) 
9.    Did the probability meter/warnings impact on your enjoyment? (Yes/no) 
      10. Which of the devices do you think was/would be most effective during a gambling        
session? 
      11. If this were a real gambling session would you deposit more money to continue 
gambling (Yes/No) 
      12. How much did you enjoy the gambling session (1 – Not at all – 7 – Very Much So) 
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Appendix 44: Study 4 – Participant Invitation 
 
Invitation to Participate in Online Roulette Study 
 
Hello, 
 
My name is Paul McGivern; I am a PhD student at the University of Derby.  My primary research 
interests surround risky decision-making in online gambling environments, specifically, the game of 
online roulette. Gambling has many forms, such as bingo, lottery, scratch cards, casino games and 
betting on sports etc. I am currently recruiting participants for a study that focuses on the types of 
choices made in a simulated version of the game of online roulette, and how information surrounding 
risk in online roulette impacts on decision-making. 
 
Participation in the study is entirely voluntary and will involve answering some questions regarding 
your gambling activities and opinions, followed by a short (approximately 5 minutes) period of game-
play of a simulated game of online roulette using simulated credit (not real money). The entire study 
will not take longer than 30 minutes. You must be aged 18 years or over to participate and not be a 
strict non-gambler. If you are a psychology student at the University of Derby and eligible to take 
part, you will receive 2 participation points for your participation and an additional participation point 
if you take part in the study ‘face-to-face’ (on campus in a lab/computer room with the experimenter). 
In addition, your final simulated credit amount will be converted into raffle tickets and entered into a 
prize draw to win a £75 Amazon voucher.   
 
Your participation in the study will be entirely anonymous, and all data collected for the study will be 
used only for the purposes of this study. All data will be stored in accordance with Data Protection 
laws and the University of Derby policies. 
 
If you understand the aims of this study and would like to participate, please click the link below to 
access the participant consent form and download the software used to take part. 
 
Thank you 
 
 
 
Paul McGivern 
(p.mcgivern@derby.ac.uk) 
 
Director of Studies: Dr Zaheer Hussain 
Director of Studies Contact: Tel: +44 (0)1332 591082 (Ext: 1082) 
Email: z.hussain@derby.ac.uk 
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Appendix 45: Study 4 – Participant Consent Form 
 
Appendix 46: Study 4 – Main Participant Debrief 
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Debrief for Participants Scoring over Threshold (Zero participants met this criterion) 
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Appendix 47: Study 4 – Ethical Approval Form 
Approval Letter: Psychology Research Ethics Committee 
University of Derby 
Date: 26th April 2016 
Dr Frances Maratos 
Chair, Psychology Research Ethics Committee, University of Derby 
Dear Paul, 
Ethics Ref No:  11-15-PM 
Thank you for submitting this revised application to the Psychology Research Ethics 
Committee.   
I have now reviewed the revised documents you sent following the feedback you received 
on your initial application, and I am satisfied that all of the issues raised have been dealt 
with. The application can now therefore be approved. 
 The following documents have now been re-reviewed: 
1. Ethics application form 
2. Invitation to participate  
3. Consent forms for participants  
4. Experimental materials 
5. Debriefing information x 2 
 
If any changes to the study described in the application or supporting documentation is 
necessary, you must notify the committee and may be required to make a resubmission of 
the application.  
Please note ethical approval for application 11-15-PM is valid for a period of 5 years i.e. 26th 
April 2021.  
Good luck with the study. 
Yours sincerely 
Frances Maratos 
Dr Frances Maratos 
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Appendix 48: Study 4 – SPSS Results 
 
Study 4: Two-way ANOVA Total Expenditure 
 
Between-Subjects Factors 
 Value Label N 
Msgs_group 1.00 Messages 41 
2.00 No Messages 41 
meter_group 1.00 Meter 41 
2.00 No Meter 41 
 
 
Descriptive Statistics 
Dependent Variable:   total_wagered   
Msgs_group meter_group Mean Std. Deviation N 
Messages Meter 13.3500 5.57272 20 
No Meter 15.2857 4.60861 21 
Total 14.3415 5.13132 41 
No Messages Meter 17.9524 1.98686 21 
No Meter 17.2500 3.42014 20 
Total 17.6098 2.76702 41 
Total Meter 15.7073 4.70635 41 
No Meter 16.2439 4.14295 41 
Total 15.9756 4.41441 82 
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Tests of Between-Subjects Effects 
Dependent Variable:   total_wagered   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 262.413a 3 87.471 5.184 .003 .166 15.553 .913 
Intercept 20873.500 1 20873.500 1237.147 .000 .941 1237.147 1.000 
Msgs_group 220.864 1 220.864 13.090 .001 .144 13.090 .947 
meter_group 7.791 1 7.791 .462 .499 .006 .462 .103 
Msgs_group * meter_group 35.646 1 35.646 2.113 .150 .026 2.113 .300 
Error 1316.038 78 16.872      
Total 22506.500 82       
Corrected Total 1578.451 81       
a. R Squared = .166 (Adjusted R Squared = .134) 
b. Computed using alpha = .05 
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Study 4: Two-way ANOVA Average Expenditure 
 
Descriptive Statistics 
Dependent Variable:   avg_wager   
Msgs_group meter_group Mean Std. Deviation N 
Messages Meter .8200 .15424 20 
No Meter .8095 .15461 21 
Total .8146 .15258 41 
No Messages Meter .8190 .13274 21 
No Meter .7350 .17252 20 
Total .7780 .15734 41 
Total Meter .8195 .14181 41 
No Meter .7732 .16587 41 
Total .7963 .15511 82 
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Tests of Between-Subjects Effects 
Dependent Variable:   avg_wager   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model .101a 3 .034 1.420 .243 .052 4.260 .363 
Intercept 51.912 1 51.912 2191.103 .000 .966 2191.103 1.000 
Msgs_group .029 1 .029 1.232 .271 .016 1.232 .195 
meter_group .046 1 .046 1.932 .169 .024 1.932 .279 
Msgs_group * meter_group .028 1 .028 1.170 .283 .015 1.170 .188 
Error 1.848 78 .024      
Total 53.950 82       
Corrected Total 1.949 81       
a. R Squared = .052 (Adjusted R Squared = .015) 
b. Computed using alpha = .05 
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Study 4: Two-way ANOVA Risk Scores 
 
Descriptive Statistics 
Dependent Variable:   avg_trad_risk_score   
Msgs_group meter_group Mean Std. Deviation N 
Messages Meter 29.1511 5.55316 20 
No Meter 31.7708 6.90097 21 
Total 30.4929 6.34169 41 
No Messages Meter 35.3592 4.18997 21 
No Meter 35.8689 4.13113 20 
Total 35.6078 4.11715 41 
Total Meter 32.3309 5.77024 41 
No Meter 33.7699 6.01824 41 
Total 33.0504 5.90360 82 
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Tests of Between-Subjects Effects 
Dependent Variable:   avg_trad_risk_score   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 609.292a 3 203.097 7.156 .000 .216 21.468 .978 
Intercept 89447.854 1 89447.854 3151.625 .000 .976 3151.625 1.000 
Msgs_group 544.039 1 544.039 19.169 .000 .197 19.169 .991 
meter_group 50.161 1 50.161 1.767 .188 .022 1.767 .259 
Msgs_group * meter_group 22.802 1 22.802 .803 .373 .010 .803 .143 
Error 2213.757 78 28.382      
Total 92393.868 82       
Corrected Total 2823.050 81       
a. R Squared = .216 (Adjusted R Squared = .186) 
b. Computed using alpha = .05 
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Study 4: Two-way ANOVA Average Probability of Loss 
 
Descriptive Statistics 
Dependent Variable:   Avg_probability_of_loss   
Msgs_group meter_group Mean Std. Deviation N 
Messages Meter 52.8625 15.67348 20 
No Meter 53.2577 12.83307 21 
Total 53.0649 14.10927 41 
No Messages Meter 52.7806 10.68717 21 
No Meter 58.1852 14.37746 20 
Total 55.4170 12.75838 41 
Total Meter 52.8205 13.18321 41 
No Meter 55.6614 13.66564 41 
Total 54.2410 13.41977 82 
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Tests of Between-Subjects Effects 
Dependent Variable:   Avg_probability_of_loss   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 414.238a 3 138.079 .760 .520 .028 2.280 .206 
Intercept 241378.916 1 241378.916 1328.403 .000 .945 1328.403 1.000 
Msgs_group 120.265 1 120.265 .662 .418 .008 .662 .127 
meter_group 172.297 1 172.297 .948 .333 .012 .948 .161 
Msgs_group * meter_group 128.527 1 128.527 .707 .403 .009 .707 .132 
Error 14173.080 78 181.706      
Total 255838.124 82       
Corrected Total 14587.318 81       
a. R Squared = .028 (Adjusted R Squared = -.009) 
b. Computed using alpha = .05 
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Study 4: Kruskall-Wallis Low-Expenditure and High-Risk bets between RG device 
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Study 4: Two-way ANOVA Overall Enjoyment 
 
Descriptive Statistics 
Dependent Variable:   overall_enjoyment   
meter_group Msgs_group Mean Std. Deviation N 
Meter Messages 3.9000 2.26878 20 
No Messages 4.4286 2.20389 21 
Total 4.1707 2.22376 41 
No Meter Messages 3.8095 2.11232 21 
No Messages 4.1000 1.86096 20 
Total 3.9512 1.97422 41 
Total Messages 3.8537 2.16288 41 
No Messages 4.2683 2.02515 41 
Total 4.0610 2.09259 82 
 
Tests of Between-Subjects Effects 
Dependent Variable:   overall_enjoyment   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 4.714a 3 1.571 .350 .789 .013 1.051 .116 
Intercept 1350.534 1 1350.534 300.993 .000 .794 300.993 1.000 
meter_group .899 1 .899 .200 .656 .003 .200 .073 
Msgs_group 3.436 1 3.436 .766 .384 .010 .766 .139 
meter_group * Msgs_group .290 1 .290 .065 .800 .001 .065 .057 
Error 349.981 78 4.487      
Total 1707.000 82       
Corrected Total 354.695 81       
a. R Squared = .013 (Adjusted R Squared = -.025) 
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b. Computed using alpha = .05 
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Study 4: Enjoyment Measures by RG device 
 
Descriptives 
overall_enjoyment   
 N Mean Std. Deviation Std. Error 
95% Confidence Interval for Mean 
Minimum Maximum Lower Bound Upper Bound 
risk and msg 20 3.9000 2.26878 .50731 2.8382 4.9618 1.00 7.00 
meter only 21 4.4286 2.20389 .48093 3.4254 5.4318 1.00 7.00 
msg only 21 3.8095 2.11232 .46095 2.8480 4.7710 1.00 7.00 
control 20 4.1000 1.86096 .41612 3.2290 4.9710 1.00 7.00 
Total 82 4.0610 2.09259 .23109 3.6012 4.5208 1.00 7.00 
 
 
ANOVA 
overall_enjoyment   
 Sum of Squares df Mean Square F Sig. 
Between Groups 4.714 3 1.571 .350 .789 
Within Groups 349.981 78 4.487   
Total 354.695 81    
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Multiple Comparisons 
Dependent Variable:   overall_enjoyment   
Gabriel   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
risk and msg meter only -.52857 .66182 .962 -2.3128 1.2557 
msg only .09048 .66182 1.000 -1.6938 1.8747 
control -.20000 .66985 1.000 -2.0060 1.6060 
meter only risk and msg .52857 .66182 .962 -1.2557 2.3128 
msg only .61905 .65370 .918 -1.1434 2.3815 
control .32857 .66182 .997 -1.4557 2.1128 
msg only risk and msg -.09048 .66182 1.000 -1.8747 1.6938 
meter only -.61905 .65370 .918 -2.3815 1.1434 
control -.29048 .66182 .998 -2.0747 1.4938 
control risk and msg .20000 .66985 1.000 -1.6060 2.0060 
meter only -.32857 .66182 .997 -2.1128 1.4557 
msg only .29048 .66182 .998 -1.4938 2.0747 
 
 
meter_reduce 
 Observed N Expected N Residual 
yes 6 20.0 -14.0 
no 34 20.0 14.0 
Total 40   
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Test Statistics 
 meter_reduce 
Chi-Square 19.600a 
df 1 
Asymp. Sig. .000 
Exact Sig. .000 
Point Probability .000 
a. 0 cells (0.0%) have expected 
frequencies less than 5. The 
minimum expected cell frequency is 
20.0. 
 
 
msg_reduce 
 Observed N Expected N Residual 
yes 9 20.5 -11.5 
no 32 20.5 11.5 
Total 41   
 
 
Test Statistics 
 msg_reduce 
Chi-Square 12.902a 
df 1 
Asymp. Sig. .000 
Exact Sig. .000 
Point Probability .000 
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Study 4: Issue-involvement scores by RG Device 
 
Descriptive Statistics 
Dependent Variable:   iss_inv_combined   
group Mean Std. Deviation N 
risk and msg 16.7750 6.95375 20 
meter only 17.1429 7.70250 21 
msg only 14.2857 5.98450 21 
Total 16.0565 6.92176 62 
 
 
Tests of Between-Subjects Effects 
Dependent Variable:   iss_inv_combined   
Source 
Type III Sum of 
Squares df Mean Square F Sig. Partial Eta Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 100.958a 2 50.479 1.056 .354 .035 2.111 .226 
Intercept 15998.449 1 15998.449 334.530 .000 .850 334.530 1.000 
group 100.958 2 50.479 1.056 .354 .035 2.111 .226 
Error 2821.595 59 47.824      
Total 18906.750 62       
Corrected Total 2922.552 61       
a. R Squared = .035 (Adjusted R Squared = .002) 
b. Computed using alpha = .05 
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Pairwise Comparisons 
Dependent Variable:   iss_inv_combined   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig.a 
95% Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
risk and msg meter only -.368 2.161 .865 -4.691 3.956 
msg only 2.489 2.161 .254 -1.834 6.813 
meter only risk and msg .368 2.161 .865 -3.956 4.691 
msg only 2.857 2.134 .186 -1.413 7.128 
msg only risk and msg -2.489 2.161 .254 -6.813 1.834 
meter only -2.857 2.134 .186 -7.128 1.413 
Based on estimated marginal means 
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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Study 4: Differences in Attitude Change by RG Device Group 
 
Descriptives 
att_combined   
 N Mean Std. Deviation Std. Error 
95% Confidence Interval for Mean 
Minimum Maximum Lower Bound Upper Bound 
risk and msg 20 12.1500 5.79269 1.29528 9.4389 14.8611 4.00 23.00 
meter only 21 11.9524 5.59889 1.22178 9.4038 14.5010 4.00 22.00 
msg only 21 14.2857 5.98450 1.30593 11.5616 17.0098 5.00 27.00 
Total 62 12.8065 5.79807 .73636 11.3340 14.2789 4.00 27.00 
 
 
Test of Homogeneity of Variances 
att_combined   
Levene Statistic df1 df2 Sig. 
.070 2 59 .932 
 
 
ANOVA 
att_combined   
 Sum of Squares df Mean Square F Sig. 
Between Groups 69.889 2 34.945 1.041 .360 
Within Groups 1980.788 59 33.573   
Total 2050.677 61    
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Multiple Comparisons 
Dependent Variable:   att_combined   
Gabriel   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
risk and msg meter only .19762 1.81034 .999 -4.2460 4.6412 
msg only -2.13571 1.81034 .562 -6.5793 2.3079 
meter only risk and msg -.19762 1.81034 .999 -4.6412 4.2460 
msg only -2.33333 1.78813 .478 -6.7227 2.0560 
msg only risk and msg 2.13571 1.81034 .562 -2.3079 6.5793 
meter only 2.33333 1.78813 .478 -2.0560 6.7227 
 
 
Descriptive Statistics 
Dependent Variable:   att_combined   
group Mean Std. Deviation N 
risk and msg 12.1500 5.79269 20 
meter only 11.9524 5.59889 21 
msg only 14.2857 5.98450 21 
Total 12.8065 5.79807 62 
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Tests of Between-Subjects Effects 
Dependent Variable:   att_combined   
Source 
Type III Sum of 
Squares df Mean Square F Sig. Partial Eta Squared 
Noncent. 
Parameter Observed Powerb 
Corrected Model 69.889a 2 34.945 1.041 .360 .034 2.082 .224 
Intercept 10146.414 1 10146.414 302.222 .000 .837 302.222 1.000 
group 69.889 2 34.945 1.041 .360 .034 2.082 .224 
Error 1980.788 59 33.573      
Total 12219.000 62       
Corrected Total 2050.677 61       
a. R Squared = .034 (Adjusted R Squared = .001) 
b. Computed using alpha = .05 
 
 
Pairwise Comparisons 
Dependent Variable:   att_combined   
(I) group (J) group 
Mean Difference 
(I-J) Std. Error Sig.a 
95% Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
risk and msg meter only .198 1.810 .913 -3.425 3.820 
msg only -2.136 1.810 .243 -5.758 1.487 
meter only risk and msg -.198 1.810 .913 -3.820 3.425 
msg only -2.333 1.788 .197 -5.911 1.245 
msg only risk and msg 2.136 1.810 .243 -1.487 5.758 
meter only 2.333 1.788 .197 -1.245 5.911 
Based on estimated marginal means 
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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Study 4: Correlation Issue-involvement and Attitude Change for Meter Only group 
 
Correlationsa 
 
iss_inv_meter_t
otal Att_meter_total 
Pearson Correlation iss_inv_meter_total 1.000 .797 
Att_meter_total .797 1.000 
Sig. (1-tailed) iss_inv_meter_total . .000 
Att_meter_total .000 . 
N iss_inv_meter_total 21 21 
Att_meter_total 21 21 
a. Selecting only cases for which group =  meter only 
 
Study 4: Correlation Issue-involvement and Attitude Change for Combined group 
Correlationsa 
 
iss_inv_combin
ed att_combined 
Pearson Correlation iss_inv_combined 1.000 .756 
att_combined .756 1.000 
Sig. (1-tailed) iss_inv_combined . .000 
att_combined .000 . 
N iss_inv_combined 20 20 
att_combined 20 20 
a. Selecting only cases for which group =  risk and msg 
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Study 4: Correlation Issue-involvement and Attitude Change for Messages Only group 
 
Correlationsa 
 
iss_inv_messag
es_total 
Att_messages_t
otal 
Pearson Correlation iss_inv_messages_total 1.000 .784 
Att_messages_total .784 1.000 
Sig. (1-tailed) iss_inv_messages_total . .000 
Att_messages_total .000 . 
N iss_inv_messages_total 21 21 
Att_messages_total 21 21 
a. Selecting only cases for which group =  msg only 
 
Study 4: Between-Group Differences in Future Gambling Intentions  
 
Descriptive Statistics 
Dependent Variable:   Future_beh_total   
meter_group Msgs_group Mean Std. Deviation N 
Meter Messages 12.1500 7.42878 20 
No Messages 10.6667 6.10191 21 
Total 11.3902 6.73750 41 
No Meter Messages 8.0952 6.08198 21 
No Messages 13.0500 6.85546 20 
Total 10.5122 6.86339 41 
Total Messages 10.0732 6.99425 41 
No Messages 11.8293 6.51115 41 
Total 10.9512 6.77304 82 
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Tests of Between-Subjects Effects 
Dependent Variable:   Future_beh_total   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Corrected Model 289.829a 3 96.610 2.200 .095 .078 
Intercept 9898.934 1 9898.934 225.371 .000 .743 
meter_group 14.309 1 14.309 .326 .570 .004 
Msgs_group 61.724 1 61.724 1.405 .239 .018 
meter_group * Msgs_group 212.300 1 212.300 4.833 .031 .058 
Error 3425.976 78 43.923    
Total 13550.000 82     
Corrected Total 3715.805 81     
a. R Squared = .078 (Adjusted R Squared = .043) 
 
Page | xxvii 
 
Study 4: Mixed ANOVA Before and After Measures of Gambling Expectancies 
 
Descriptive Statistics 
 
meter_group Msgs_group Mean Std. Deviation N 
b_Gambling_Expectancies Meter Messages 6.1000 3.43205 20 
No Messages 7.0952 3.17655 21 
Total 6.6098 3.30059 41 
No Meter Messages 6.4286 3.31016 21 
No Messages 6.1000 2.63379 20 
Total 6.2683 2.96668 41 
Total Messages 6.2683 3.33185 41 
No Messages 6.6098 2.93154 41 
Total 6.4390 3.12338 82 
a_Gambling_Expectancies Meter Messages 5.4000 4.17259 20 
No Messages 5.7619 3.22343 21 
Total 5.5854 3.67407 41 
No Meter Messages 5.4762 3.38554 21 
No Messages 5.9000 3.19374 20 
Total 5.6829 3.25913 41 
Total Messages 5.4390 3.74198 41 
No Messages 5.8293 3.16940 41 
Total 5.6341 3.45165 82 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
beforeafter Sphericity Assumed 25.991 1 25.991 9.030 .004 .104 9.030 .843 
Greenhouse-Geisser 25.991 1.000 25.991 9.030 .004 .104 9.030 .843 
Huynh-Feldt 25.991 1.000 25.991 9.030 .004 .104 9.030 .843 
Lower-bound 25.991 1.000 25.991 9.030 .004 .104 9.030 .843 
beforeafter * meter_group Sphericity Assumed 1.988 1 1.988 .691 .409 .009 .691 .130 
Greenhouse-Geisser 1.988 1.000 1.988 .691 .409 .009 .691 .130 
Huynh-Feldt 1.988 1.000 1.988 .691 .409 .009 .691 .130 
Lower-bound 1.988 1.000 1.988 .691 .409 .009 .691 .130 
beforeafter * Msgs_group Sphericity Assumed .036 1 .036 .013 .911 .000 .013 .051 
Greenhouse-Geisser .036 1.000 .036 .013 .911 .000 .013 .051 
Huynh-Feldt .036 1.000 .036 .013 .911 .000 .013 .051 
Lower-bound .036 1.000 .036 .013 .911 .000 .013 .051 
beforeafter * meter_group  
*  Msgs_group 
Sphericity Assumed 4.918 1 4.918 1.708 .195 .021 1.708 .252 
Greenhouse-Geisser 4.918 1.000 4.918 1.708 .195 .021 1.708 .252 
Huynh-Feldt 4.918 1.000 4.918 1.708 .195 .021 1.708 .252 
Lower-bound 4.918 1.000 4.918 1.708 .195 .021 1.708 .252 
Error(beforeafter) Sphericity Assumed 224.510 78 2.878      
Greenhouse-Geisser 224.510 78.000 2.878      
Huynh-Feldt 224.510 78.000 2.878      
Lower-bound 224.510 78.000 2.878      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Measure:   MEASURE_1   
Transformed Variable:   Average   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powera 
Intercept 5965.054 1 5965.054 307.377 .000 .798 307.377 1.000 
meter_group .524 1 .524 .027 .870 .000 .027 .053 
Msgs_group 5.402 1 5.402 .278 .599 .004 .278 .082 
meter_group * Msgs_group 4.078 1 4.078 .210 .648 .003 .210 .074 
Error 1513.690 78 19.406      
a. Computed using alpha = .05 
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Study 4: Mixed ANOVA Before and After Measures of Illusion of Control 
 
Descriptive Statistics 
 
meter_group Msgs_group Mean Std. Deviation N 
b_Illusion_of_control Meter Messages 6.1500 3.36037 20 
No Messages 5.6667 2.12916 21 
Total 5.9024 2.77313 41 
No Meter Messages 5.8571 3.03786 21 
No Messages 6.4000 4.59290 20 
Total 6.1220 3.83533 41 
Total Messages 6.0000 3.16228 41 
No Messages 6.0244 3.52482 41 
Total 6.0122 3.32775 82 
a_Illusion_of_control Meter Messages 5.6500 3.23265 20 
No Messages 5.1429 1.59015 21 
Total 5.3902 2.50877 41 
No Meter Messages 5.3333 2.88675 21 
No Messages 6.3500 4.52217 20 
Total 5.8293 3.76100 41 
Total Messages 5.4878 3.02590 41 
No Messages 5.7317 3.36916 41 
Total 5.6098 3.18467 82 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
beforeafter Sphericity Assumed 6.537 1 6.537 2.224 .140 .028 2.224 .313 
Greenhouse-Geisser 6.537 1.000 6.537 2.224 .140 .028 2.224 .313 
Huynh-Feldt 6.537 1.000 6.537 2.224 .140 .028 2.224 .313 
Lower-bound 6.537 1.000 6.537 2.224 .140 .028 2.224 .313 
beforeafter * meter_group Sphericity Assumed .519 1 .519 .176 .676 .002 .176 .070 
Greenhouse-Geisser .519 1.000 .519 .176 .676 .002 .176 .070 
Huynh-Feldt .519 1.000 .519 .176 .676 .002 .176 .070 
Lower-bound .519 1.000 .519 .176 .676 .002 .176 .070 
beforeafter * Msgs_group Sphericity Assumed .519 1 .519 .176 .676 .002 .176 .070 
Greenhouse-Geisser .519 1.000 .519 .176 .676 .002 .176 .070 
Huynh-Feldt .519 1.000 .519 .176 .676 .002 .176 .070 
Lower-bound .519 1.000 .519 .176 .676 .002 .176 .070 
beforeafter * meter_group  
*  Msgs_group 
Sphericity Assumed .634 1 .634 .216 .644 .003 .216 .074 
Greenhouse-Geisser .634 1.000 .634 .216 .644 .003 .216 .074 
Huynh-Feldt .634 1.000 .634 .216 .644 .003 .216 .074 
Lower-bound .634 1.000 .634 .216 .644 .003 .216 .074 
Error(beforeafter) Sphericity Assumed 229.213 78 2.939      
Greenhouse-Geisser 229.213 78.000 2.939      
Huynh-Feldt 229.213 78.000 2.939      
Lower-bound 229.213 78.000 2.939      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Measure:   MEASURE_1   
Transformed Variable:   Average   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powera 
Intercept 5549.384 1 5549.384 295.318 .000 .791 295.318 1.000 
meter_group 4.537 1 4.537 .241 .625 .003 .241 .077 
Msgs_group .829 1 .829 .044 .834 .001 .044 .055 
meter_group * Msgs_group 16.653 1 16.653 .886 .349 .011 .886 .153 
Error 1465.713 78 18.791      
a. Computed using alpha = .05 
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Study 4: Mixed ANOVA Before and After Measures of Predictive Control 
 
Descriptive Statistics 
 
meter_group Msgs_group Mean Std. Deviation N 
b_Predictive_Contrl Meter Messages 10.0000 5.55357 20 
No Messages 12.5238 6.33734 21 
Total 11.2927 6.03011 41 
No Meter Messages 11.9048 5.54892 21 
No Messages 11.8500 7.27125 20 
Total 11.8780 6.36473 41 
Total Messages 10.9756 5.56546 41 
No Messages 12.1951 6.73134 41 
Total 11.5854 6.16832 82 
a_Predictive_Contrl Meter Messages 8.0500 4.41856 20 
No Messages 11.6190 6.52285 21 
Total 9.8780 5.81462 41 
No Meter Messages 9.8571 5.62393 21 
No Messages 10.1000 5.60920 20 
Total 9.9756 5.54747 41 
Total Messages 8.9756 5.09160 41 
No Messages 10.8780 6.06710 41 
Total 9.9268 5.64764 82 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
beforeafter Sphericity Assumed 113.334 1 113.334 11.470 .001 .128 11.470 .917 
Greenhouse-Geisser 113.334 1.000 113.334 11.470 .001 .128 11.470 .917 
Huynh-Feldt 113.334 1.000 113.334 11.470 .001 .128 11.470 .917 
Lower-bound 113.334 1.000 113.334 11.470 .001 .128 11.470 .917 
beforeafter * meter_group Sphericity Assumed 2.277 1 2.277 .230 .633 .003 .230 .076 
Greenhouse-Geisser 2.277 1.000 2.277 .230 .633 .003 .230 .076 
Huynh-Feldt 2.277 1.000 2.277 .230 .633 .003 .230 .076 
Lower-bound 2.277 1.000 2.277 .230 .633 .003 .230 .076 
beforeafter * Msgs_group Sphericity Assumed 4.618 1 4.618 .467 .496 .006 .467 .104 
Greenhouse-Geisser 4.618 1.000 4.618 .467 .496 .006 .467 .104 
Huynh-Feldt 4.618 1.000 4.618 .467 .496 .006 .467 .104 
Lower-bound 4.618 1.000 4.618 .467 .496 .006 .467 .104 
beforeafter * meter_group  
*  Msgs_group 
Sphericity Assumed 1.431 1 1.431 .145 .705 .002 .145 .066 
Greenhouse-Geisser 1.431 1.000 1.431 .145 .705 .002 .145 .066 
Huynh-Feldt 1.431 1.000 1.431 .145 .705 .002 .145 .066 
Lower-bound 1.431 1.000 1.431 .145 .705 .002 .145 .066 
Error(beforeafter) Sphericity Assumed 770.731 78 9.881      
Greenhouse-Geisser 770.731 78.000 9.881      
Huynh-Feldt 770.731 78.000 9.881      
Lower-bound 770.731 78.000 9.881      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Measure:   MEASURE_1   
Transformed Variable:   Average   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powera 
Intercept 18899.048 1 18899.048 314.236 .000 .801 314.236 1.000 
meter_group 5.909 1 5.909 .098 .755 .001 .098 .061 
Msgs_group 101.031 1 101.031 1.680 .199 .021 1.680 .249 
meter_group * Msgs_group 89.292 1 89.292 1.485 .227 .019 1.485 .225 
Error 4691.140 78 60.143      
a. Computed using alpha = .05 
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Study 4: Mixed ANOVA Before and After Measures of Inability to Stop Gambling 
 
Descriptive Statistics 
 
meter_group Msgs_group Mean Std. Deviation N 
b_Inability_to_stop_gambling Meter Messages 5.9500 2.98196 20 
No Messages 5.2857 1.30931 21 
Total 5.6098 2.27901 41 
No Meter Messages 5.9048 3.09685 21 
No Messages 5.7500 1.86025 20 
Total 5.8293 2.53872 41 
Total Messages 5.9268 3.00325 41 
No Messages 5.5122 1.59878 41 
Total 5.7195 2.39997 82 
a_Inability_to_stop_gambling Meter Messages 6.0000 3.82512 20 
No Messages 5.3333 .91287 21 
Total 5.6585 2.73505 41 
No Meter Messages 6.3810 4.11675 21 
No Messages 6.3500 3.54334 20 
Total 6.3659 3.79971 41 
Total Messages 6.1951 3.93204 41 
No Messages 5.8293 2.57781 41 
Total 6.0122 3.30915 82 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
beforeafter Sphericity Assumed 3.529 1 3.529 1.137 .289 .014 1.137 .184 
Greenhouse-Geisser 3.529 1.000 3.529 1.137 .289 .014 1.137 .184 
Huynh-Feldt 3.529 1.000 3.529 1.137 .289 .014 1.137 .184 
Lower-bound 3.529 1.000 3.529 1.137 .289 .014 1.137 .184 
beforeafter * meter_group Sphericity Assumed 2.452 1 2.452 .791 .377 .010 .791 .142 
Greenhouse-Geisser 2.452 1.000 2.452 .791 .377 .010 .791 .142 
Huynh-Feldt 2.452 1.000 2.452 .791 .377 .010 .791 .142 
Lower-bound 2.452 1.000 2.452 .791 .377 .010 .791 .142 
beforeafter * Msgs_group Sphericity Assumed .038 1 .038 .012 .912 .000 .012 .051 
Greenhouse-Geisser .038 1.000 .038 .012 .912 .000 .012 .051 
Huynh-Feldt .038 1.000 .038 .012 .912 .000 .012 .051 
Lower-bound .038 1.000 .038 .012 .912 .000 .012 .051 
beforeafter * meter_group  
*  Msgs_group 
Sphericity Assumed .041 1 .041 .013 .909 .000 .013 .051 
Greenhouse-Geisser .041 1.000 .041 .013 .909 .000 .013 .051 
Huynh-Feldt .041 1.000 .041 .013 .909 .000 .013 .051 
Lower-bound .041 1.000 .041 .013 .909 .000 .013 .051 
Error(beforeafter) Sphericity Assumed 241.970 78 3.102      
Greenhouse-Geisser 241.970 78.000 3.102      
Huynh-Feldt 241.970 78.000 3.102      
Lower-bound 241.970 78.000 3.102      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Measure:   MEASURE_1   
Transformed Variable:   Average   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powera 
Intercept 5646.310 1 5646.310 403.680 .000 .838 403.680 1.000 
meter_group 8.452 1 8.452 .604 .439 .008 .604 .120 
Msgs_group 5.891 1 5.891 .421 .518 .005 .421 .098 
meter_group * Msgs_group 3.359 1 3.359 .240 .625 .003 .240 .077 
Error 1090.994 78 13.987      
a. Computed using alpha = .05 
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Study 4: Mixed ANOVA Before and After Measures of Interpretive Bias 
 
Descriptive Statistics 
 
meter_group Msgs_group Mean Std. Deviation N 
b_Interprative_Bias Meter Messages 6.1000 3.40124 20 
No Messages 8.1429 4.99285 21 
Total 7.1463 4.36212 41 
No Meter Messages 6.1429 3.41007 21 
No Messages 6.8000 3.80581 20 
Total 6.4634 3.57839 41 
Total Messages 6.1220 3.36300 41 
No Messages 7.4878 4.45040 41 
Total 6.8049 3.97970 82 
a_Interprative_Bias Meter Messages 5.8000 3.22164 20 
No Messages 6.4286 4.03201 21 
Total 6.1220 3.62764 41 
No Meter Messages 5.9524 4.30669 21 
No Messages 6.9500 3.80408 20 
Total 6.4390 4.04999 41 
Total Messages 5.8780 3.76958 41 
No Messages 6.6829 3.88226 41 
Total 6.2805 3.82414 82 
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Tests of Within-Subjects Effects 
Measure:   MEASURE_1   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter 
Observed 
Powera 
beforeafter Sphericity Assumed 10.813 1 10.813 2.213 .141 .028 2.213 .312 
Greenhouse-Geisser 10.813 1.000 10.813 2.213 .141 .028 2.213 .312 
Huynh-Feldt 10.813 1.000 10.813 2.213 .141 .028 2.213 .312 
Lower-bound 10.813 1.000 10.813 2.213 .141 .028 2.213 .312 
beforeafter * meter_group Sphericity Assumed 9.977 1 9.977 2.042 .157 .026 2.042 .292 
Greenhouse-Geisser 9.977 1.000 9.977 2.042 .157 .026 2.042 .292 
Huynh-Feldt 9.977 1.000 9.977 2.042 .157 .026 2.042 .292 
Lower-bound 9.977 1.000 9.977 2.042 .157 .026 2.042 .292 
beforeafter * Msgs_group Sphericity Assumed 2.953 1 2.953 .604 .439 .008 .604 .120 
Greenhouse-Geisser 2.953 1.000 2.953 .604 .439 .008 .604 .120 
Huynh-Feldt 2.953 1.000 2.953 .604 .439 .008 .604 .120 
Lower-bound 2.953 1.000 2.953 .604 .439 .008 .604 .120 
beforeafter * meter_group  
*  Msgs_group 
Sphericity Assumed 7.886 1 7.886 1.614 .208 .020 1.614 .241 
Greenhouse-Geisser 7.886 1.000 7.886 1.614 .208 .020 1.614 .241 
Huynh-Feldt 7.886 1.000 7.886 1.614 .208 .020 1.614 .241 
Lower-bound 7.886 1.000 7.886 1.614 .208 .020 1.614 .241 
Error(beforeafter) Sphericity Assumed 381.137 78 4.886      
Greenhouse-Geisser 381.137 78.000 4.886      
Huynh-Feldt 381.137 78.000 4.886      
Lower-bound 381.137 78.000 4.886      
a. Computed using alpha = .05 
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Tests of Between-Subjects Effects 
Measure:   MEASURE_1   
Transformed Variable:   Average   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Noncent. 
Parameter Observed Powera 
Intercept 7009.476 1 7009.476 271.570 .000 .777 271.570 1.000 
meter_group 1.004 1 1.004 .039 .844 .000 .039 .054 
Msgs_group 47.931 1 47.931 1.857 .177 .023 1.857 .270 
meter_group * Msgs_group 2.647 1 2.647 .103 .750 .001 .103 .062 
Error 2013.251 78 25.811      
a. Computed using alpha = .05 
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Study 4: Chi-Square Goodness-of-Fit Test for Best RG Device Usage  
 
 
best 
 Observed N Expected N Residual 
meter 16 20.5 -4.5 
msg 18 20.5 -2.5 
both 45 20.5 24.5 
none 3 20.5 -17.5 
Total 82   
 
 
Test Statistics 
 best 
Chi-Square 45.512a 
df 3 
Asymp. Sig. .000 
Exact Sig. .000 
Point Probability .000 
 
 
